Bae for Grinding -P 
‘ New Abrasive —Zirconi 


A HITCHCOCK PUBLICATION 


é = at 
e i lai ON + ey J 
: br Oe tJ4'/ IWAN 
a i” 7 (4A 1 ff q | 
a a — rs: — 
4 7 Pe) an 8 
¥ a : e a os es bes hes ns ae = = : 4 a: : aa - cok a Pons a HO ee! ! a * . 
Vy 3 ; : 
) : J 5 RRR tht + “ 
i- : ‘ ela t * 
is lobes 
a : ‘Buz: 
yy ¥ ; : ; { ~ , = 
. \ f 5 
- % f = s 
if j A ‘ . = 
7. f~ ee / et 
yaoi ‘e 7 : j | 
" es set 4h, 2 : 
\° “ss ae ‘j | tan 7 : i i 
e { * _eeeaale is : | Lager - 
y | err te - oe = Pee. >, . t : ‘ 
c ak | Si ] | ; Ae 
a a X é Mtg aa A pe =~ . . 
ag th AS i @ NS i 
ee +i wa : 
n esd eal we 5 ag 
, 52 ; one i oe ; 7 
g | 
ie 7 7 . 
n ft 
f 
7 


GRINDING WHEELS 


“U.S.” Grinding Wheels installed on Naxos-Union roll grinder. 


“We're standardizing on 


| ‘U.S.’ GRINDING WHEELS” 


i —Mr. Alex Munroe, Revere Copper & Brass, Inc. 


After Alex Munroe of Revere’s Baltimore plant installed Wheels, not only on roll grinders but for reconditioning 
“U.S. Grinding Wheels on their Naxos-Union roll grinders large back-up rolls. In fact, wherever “U.S.” Wheels are 
(for reconditioning rolls on their Sendzimir 51” rolling mill) used, performance reports have been excellent. 

several things were immediately apparent. Chatter was If vou, as a manufacturer. want to reduce grinding wheel 
eliminated and stock removal was clean and _ efficient. costs and increase production. “U.S.” has what it takes. For 
Grinding time was cut approximately 30% while producing “U.S.” Wheels consistently outpertorm and reduce costs 
a regular finish. in case after case. Get in touch with your “U.S.” Repre- 

That's why Revere is standardizing on “U.S.” Grinding sentative today or write or call the address below. 


Mechanical Goods Division 


United States Rubber 


RUBBER WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 


Rockefeller Center, New York 20, N.Y. In Canada: Dominion Rubber Company, Ltd. 
Use postpaid card. Circle No. 201 Sept 
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What You Should Know About Wheel Manufacturing 

Part one of two part series describes how the manufacturing 
of vitrified wheels affects the use of these wheels. This part 
covers markings, grade symbol, grain type and size, and bond. 
By M. W. Gormly 


Vee Groove Ground to Within 50 Millionths 

Precision rotary table provides accuracy to grind and inspect a 
16 inch diameter vee groove. 

Special to GRINDING and FINISHING 


What's the Current Status of Zirconium Type Abrasives? 

Most recent information on the development and potential use of 
fused zirconium and zirconia-titania grain for abrasives. 

By Charles W. F. Jacobs 


Gage Blocks: Industry’s Links to Precision 

Part II of the series, The How and Why of Gaging. 

Selection, use and care of gage blocks are covered in this important 
part of the gaging series. 

By Richard L. McKee 


The Know-How of Abrasive Cut-Off 

Advantages and limitations for abrasive cut-off applications are 
discussed in relation to parting metal and plastics. 

By Christopher H. Hill, Sr. 


Coated Abrasives Slash NCR Finishing Costs 

Overall polishing costs were reduced 30% at National Cash Register. 
Operations on cash registers were cut from twelve to two. 

Special to GRINDING and FINISHING 


Letters 5S Ideas from the Shop 

Editor's Page 59 Literature 

Sam Safety 6S Equipment and Materials 
Metalworking in General 86 American Society for Abrasives 
Design for Grinding 89 News of the Industry 

You Asked 103 A Final Thought 


SEPTEMBER COVER: The high-lights of the manufacture 
of grinding wheels are shown in sequence. The lead story 
of this issue entitled “What You Should Know About 
Wheel Manufacturing”, describes the effect each of these 
steps in manufacturing has on the ultimate use of vitrified 
wheels. 


NEXT MONTH: We regret not being able to show you a 
preview of next month's cover. We expect to have a real 
surprise but do not want to be caught flat footed. 


Subscription rates: $6.00 per year in U.S.A. $7.50 per year elsewhere. 
Copyright 1959, by Hitchcock Publishing Co., Wheaton, Ili. 
Phone MOntrose 5-1000. Cable address: HITCHPUB Accep- 


ted as controlied circulation publication at Pontiac, Iilinois. 
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CINCINNATI comsines : 


SUPERIOR CHUCKING GRINDER PERFORMANCE i 
with WIDE VARIETY OF TOOLING 7 


RT apa a Sey 


—— Hin) - + 


« ele ioiek 


Production and quality are auto- 
matically controlled by the ingenious 
tooling and extra equipment, principally 
of standard design, on this CINCINNATI 
Fumatic No. 2 Chucking Grinder. These 
fine precision grinders are built in two 
sizes: 


ao. rus Anke oe 


No. 1—Capacity 0” to 4” diam. 
. No, 2—Capacity 2” to 10” diam. 
. Catalog No. G-685 


BUILDERS OF PRECISION GRINDING MACHINES: CENTERTYPE * CENTERLESS * MICRO-CEN Ri! 
THE CINCINNATI MILLING MACHINE CO., CINCINNATI 9, OHIO 
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The chucking method of grinding is not always well de- 
fined. But Cincinnati Grinding Specialists know exactly 
when it should be applied . . . they have the opportunity 
to weigh it against the centertype and centerless methods. 
In shops throughout the country, manufacturing lots of 
several hundred or millions can be ground at the lowest 
cost On CINCINNATI FILMATIC Chucking Grinders, 


These fine precision grinding machines are built with 
single-spindle or two-spindle headstock, and can readily 
be tooled up with a wide range of positive chucking and 
work locating arrangements including manual or push- 
button profile truing; automatic cross feed compensation; 
crush truing; automatic gap eliminator; automatic air- 
electric gage sizing. Many additional items of tooling, 


even for unique grinding applications, are available as 
“standard” extra equipment. 


Of course, the machine itself incorporates many fea- 
ture-advantages of long productive life and accurate per- 
formance, such as FILMATIC grinding wheel spindle bear- 
ings; variable-angle headstock positioning; extra sensitive 
automatic dual rate infeed; two-speed cross slide hand- 
wheel; super-accurate headstock spindles. No longer is it 
necessary to grind on dead centers to obtain a high degree 
of accuracy. 


Three examples of the type of work performed by 
CINCINNATI FILMATIC Chucking Grinders are illustrated 
here. Many more, and complete specifications for the 
machine, are in catalog No. G-685, Write for your copy. 


i 


Single spindle, automatic production inciud- 
ing air-electric gage sizing, cross slide com- 
pensation, automatic loading, etc. Heavy line in 
port drawing indicates ground surface. 


Pe On és cscacces Clutch race 
ee Grind O.D. 
PT ucscadtaukuus Steel 
WE inususnunes 192 per hour 
ROLL ° CHUCKING bd CENTERLESS LAPPING 


Two-spindle headstock, pneumatic diaphragm 
chucks, automatic truing, manual loading. Fin- 
ished ground part is shown in foreground. Heavy 
line in part drawing indicates ground surface. 


Pe Ss cacccccsens Transmission gear 
SEN dn cs cteseess Grind face 
ee Steel 

DED -swdundeceua 94 per hour 


September, 1959 


Use postpaid card. Circle No. 204 


Single spindle heavy duty headstock, avto- 
matic grinding cycle, pneumatic chuck with inter- 
changeable jaws for 13 sizes of parts. Heavy 
line in part drawing indicates ground surface. 


PRE GED a cccveccsess Valve core 

CpereheR accccccecece Grind radius on seat 
Materteh .ccccscccccce Stellite hard facing 
PRD - c accccccces 20 to 35 per hour, de- 


pending upon size 


GRINDING MACHINE DIVISION — 
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Starting with the best 
Diamond wheel is not enough 

. . . it's the finish thot counts. 

It costs you nothing to make 
more profit in your grinding 
operation. 

PRESSURELOK builds optimum 
performance into every 

United States Diamond Wheel 
—yet your carbide grinding 

costs may be reduced by using 

a different type, size, grit or 
hardness of wheel from which 
you are now using. 

United States Diamond Wheel Co. 
is pioneering on-the-job 
“Progressive Specification” 

to warrantee you the top 

carbide grinding efficiency. 


HERE’S WHY 
PRESSURELOK WORKS BEST 
Pressurelok (the Performance Bond) 
makes the best of all Diamond 
wheels because it scientifically 
combines warranteed amounts 

of graded Diamonds distributed in 
constant density throughout a 
perfect bond which wears 
uniformally at the ideal rate 

of Diamond usage. 


be SURE...get 
PRESSURELOK:- 


THE PERFORMANCE BOND 


This wheel is a precise duplication 
of your specification, warranteed 
when properly operated, to give you 
the lowest cost per cut of any wheel. 


Write for our catalog No. 957 
or call us at Aurora (illinois) 
7-9181 for “Progressive Speci- 
fications” on your job without 
any obligation on your part. 


UNITED STATES 


DIAMOND WHEEL CO. 


83S WLINOIS AVENUE 


Correct Dressing Technique 
In regard to the June issue, page 46. 

It is not recommended practice to dress 

grinding wheel with diamond at chisel 

angle as the picture shows. The dia- 

mond should be at 10° to 15° drag 

angle. 

Jon Buckles 

Electric Motors and Spec. 

Garrett, Ind. 


Thank you very much for your re- 
marks on the June, 1959, reader service 
card, We appreciate your comments and 
agree that as it is shown in the photo- 
graph on page 46 this dressing tech- 
nique is quite incorrect. This situation 
occurs from time to time in that these 
photographs are shot to display the 
operation to the greatest advantage and, 
therefore, do not necessarily indicate 
correct practices. 


The Grinding Wheel Institute 
and You 


As Chairman of the Board of the 
Grinding Wheel Institute, I wish to ex- 
press to you our sincere gratitude for 
the article, “The Grinding Wheel In- 
stitute and You,” appearing in the May 
issue of GRINDING and FINISHING in 
the Editor’s Page Section. 


I think you covered the topic ex- 
tremely well and outlined to the readers 
in very excellent fashion the functions 
and objectives of the Grinding Wheel 
Institute. The members of the Institute 
are always happy when men in your 
position can see fit to help deliver our 
message. 


I would also like to add a personal 
word to the effect that I feel GRIND- 
ING and FINISHING is performing a 
very valuable service to not only the 
grinding wheel industry but to all 
industry in carrying its message about 
the grinding wheel. 


Thanks, again, for your good efforts. 
They are greatly appreciated. 
E. L. Auker 
Chairman of the Board 
Grinding Wheel Institute 


Grinding the Lick Observatory 
Mirror 
I was glad to see the article by 


Chris Hill in your July issue, regard- 
ing the finishing of the 120 inch mirror. 
Chris . . . when he was active in 

business, was one of the country’s 
authorities in the field of grinding, 
having been connected with both 
Norton and Carborundum Company. 

George D. Webber 

Senior Partner 

Webber Gage Company 


I have just finished reading Chris 
Hill’s article covering the grinding and 
finishing of the 120 inch mirror at the 
Lick Observatory. This is one of the 
best articles that I have come across 
in my many years (48) in the Abrasive 
Industry. The data as given is very 
clear and the details as outlined by 
Mr. Hill proved that he has studied 
this operation from all angles and con- 
densed it in the form that the average 
layman can follow the text without 
reference. He apparently had the co- 
operation of a group of scientists that 
are dedicated to their work. 

It is a pleasure to come across such 
an article, especially when you your- 
self are engaged in abrasives. 

W. J. Griffith 
Griffith Raguse & Co. Inc. 


I have been reading GRINDING and 
FINISHING for some years, and have 
found it helpful in our grinding 
problems. 

Your July article on the grinding 
and finishing of the Lick Mirror was 
very interesting and instructive. I 
greatly enjoyed it. 

P. H. Root 

Vice President 

Grinder Division 

The Fate-Root-Heath Company 


Editors’ Apology: 
An item on page 40 of the July 


GRINDING and FINISHING reported 
on literature describing cylindrical 
grinders under a headline, “Surface 
Grinder.” Our apologies to Crystal 
Lake Grinders, source of the item, for 
any inconvenience that have resulted 
from the error. 


GRINDING and FINISHING 
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(MAN-MADE DIAMONDS) 


S 


(SELECTED NATURAL DIAMONDS) 


both work 


BEST in 


PRESSURELOK) 777" 


All of the new developments in Diamond bonding 
and processing are available now for use in your plant. 
The United States Diamond Wheel Co. makes the world’s 
best wheels with man-made or natural Diamonds. 


“Progressive Specification” insures the best use of 
all the newest techniques and materials by 
on-the-job engineering. 

Since the efficiency of either MD or SND is 
determined by the ability of the bond 


to present friable surfaces of the Diamond 

to the work surface, it should be readily apparent 
that PRESSURELOK Bond, which has 300% more Diamond 
holding power than other resinoid bonds, reduces 

carbide cutting costs over any other make of 

Diamond wheel. 


Simply add MD (man-made) or SND (selected natural 
Diamonds) to your specifications when ordering from the 
U.S. DIAMOND WHEEL CO. Catalog 957. Call your 
distributor or contact the factory direct for 

additional information. 


UNITED STATES DIAMOND WHEEL CO. 
S35 iL LInNO!ISs AVE. AURORA, ILLINOIS 
Phone: TWinocaks 7-9181 


PRINTED IN USA. 
Use postpaid card. Circle No. 206 
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For 

Speed 

and 
Mileage... 


use Resinall METALITE® Cloth Discs 


RESINALL tells you that maximum heat resistance is built into 

these discs. RESINALL products are doubly anchored with a resin bond 
holding the needle-sharp abrasive grains to the backing in addition 

to the resin bond sizing coat. This means the highest rate of cut, faster 
stock removal, and greater mileage. These rough, tough, and 
long-lasting RESINALL METALITE Discs deliver superior 

performance whether rough sanding or fast finishing 

of curves and contours. 


BEHR-MANNING CO. feo’, 
TROY, NEW YORK 
A DIVISION OF NORTON COMPANY <y 


ABRASIVES 
BEHR-MANNING PRODUCTS: Coated Abrasives + Sharpening Stones + Pressure-Sensitive Tapes 
NORTON PRODUCTS: Abrasives + Grinding Wheels + Grinding Machines + Refractories + Electrochemicals 
In Canada’ Behr-Manning (Canada) Ltd., Brantford. For Export: Norton Behr-Manning Overseas Inc., Troy, N.Y., U.S.A. 


Use postpaid card. Circle No. 207 Septem 
6 GRINDING and FINISHING 
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,. BARREL 


q 4 
B FINISHING rigs! 


Exolon aluminum oxide tumbling abrasive 


is available in many sizes. 


Double compartment barrel finishing machine. 
Manufactured by Roto-Finish Company 


Parts of many sizes, shapes, materials can 
be barrel finished at lower cost. 


There is an EXOLON Tumbling Abrasive 
for every job from heavy deburring to 
Micro Finishing 


Successful Barrel Finishing of metals requires two 
things — the correct abrasive formula for the job and 
the best barrel finishing equipment available. Obviously 
one without the other is useless; and any compromise 
with either will give inferior results. 

EXOLON Tumbling abrasives are produced from solid 
fused aluminum oxide made under carefully controlled 
conditions in electric arc furnaces. The individual 
shapes are carefully sized, hard, tough and abrasive — 
factors that contribute to speedy uniform finishing 
results. 
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If you are barrel finishing hard metals... soft metals 


or just deburring, let us show you the results produced 
& 


by EXOLON Tumbling Abrasives. 


Why not let us finish some of your parts and let results 
speak for themselves. We'll be glad to hear from you. 


Write today! 


The E XO L uo ial Company 


1002 E. NIAGARA ST. TONAWANDA, N. Y. 


Manufacturers of SILICON CARBIDE and ALUMINUM OXIDE ABRASIVES 
Use postpaid cord. Circle No. 208 
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THIS MASSIVE SHEET POLISHING MILL is a pinch-roll type machine to be used for wider THE MODEL FSP-20 MACHINE is a high produc- 
flat stock grinding and polishing with belt widths up to 74 inches. A few applications include: tion, pinch-roll type for polishing of sheet, coil or 


prepolishing of stock before forming; polishing stainless steel to standard finishes; up- bar stock. Printed circuits are typical applications 

grading finish of commercial rolled stock; and sizing of various types of sheet and coil for this model. A series of narrow parts can be 

stock to engineering tolerances. run side by side on the machine for increased 
production requirements. 


THE MODEL KC-8 MACHINE is a con- THE MODEL KP-8 MACHINE is a pinch-roll THE MODEL JC-6 MACHINE is a low- 
veyor belt type for high production of type for high production of sheets, coil or bar cost, high-production grinder and 
miscellaneous shaped parts having flat ; stock. Square or rectangular tubing and ex- polisher. It is available either as a 
surfaces to be ground, polished or de- trusions up to 4 in. thick are other common bench model with conveyor as shown, 
burred. Typical applications include parts applications. The design of the machine or the head can be used in conjunction 
for tools, hardware, appliances and auto- provides a range from heavy stock removal , with rotary tables. Multiple head as- 
mobiles. down to fine finishing. semblies can be mounted along one 
common conveyor belt. 


just 

. . . . . abl 

Ac ME the complete line for flat grinding and polishing | it: 
These quality abrasive belt grinding and polishing machines are ruggedly built to resist vibra- a 


tions and produce high-quality finishes. Made in five basic designs, they provide belt widths 
from 6 to 74 inches. Practically any kind of flat grinding, polishing and deburring operation 
can be expertly performed on these versatile units. Let Acme polish off your finishing problems. 
For complete information write: 


Acm E MANUFACTURING COMPANY 


1400 E. 9 MILE ROAD, DETROIT 20, (FERNDALE) MICHIGAN 
FOR HALF A CENTURY, LEADING PRODUCERS OF AUTOMATIC POLISHING AND BUFFING MACHINES 


Use postpaid card. Circle No. 209 
8 GRINDING and FINISHING Septe 
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MATTISON 


Ay HIGH:POWERED 
die 


PRECISION 


METHODS 


brazed carbide tools 


If you have tough, hard, or heat-sensi- 
tive materials to machine, look at how 
The Ingersoll Milling Machine Com- 
pany, Rockford, Illinois, reduced ma- 
chining costs 18%... slashed abrasive 
costs 80% ... and made a reduction in 
scrap losses with a highly controlled ap- 
plication of electrolytic grinding. 

The headache at Ingersoll’s Cutter 
Division was in grinding the faces of 
brazed carbide-tipped milling cutter 
blades. On a horizontal spindle grinder, 
unit pressures were so high in order to 
penetrate the carbide, the wheel had a 
tendency to gouge into the soft shank 
steel. It was difficult to stop wheel- 
loading, heat-checking, and cracking— 
not good because almost 80% of the 
blade cost was lost in scrap occurring at 
this stage. 


First continuous electrolytic process 
The profit-significant features of this 
machine are: 

1) continuous, single-pass machining. 

2) high stock removal. 

This is really the first application of 
electrolytic grinding to a machine that 
does not require batch-type loading and 
multiple-pass stock removal. 

With the magnetic chuck slowed down 
to 12 revolutions per hour, the operator 
just loads the blades at one side of the 
table and picks off the finished blades 
from the other. Pie-shaped magnetic 
sections are energized automatically as 
the work passes under the wheel and are 


Chipless machining brings 3-way 
meee cost reduction at Ingersoll 


@eeeeeeeeeeeeeeeeeeseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee* 


Electrolytic grinding slashes cost of finishing 


Fig. 1—Single-pass electrolytic grinding, with carbide removal averaging .005 to .008 in., is a more 
efficient method of finishing the faces of carbide-tipped milling cutter blades. Downtime for cleaning 


and loading the table is eliminated. 


de-energized as it emerges on the other 
side. No machine adjustments are re- 
quired until a new lot of different sized 
blades is to be ground—all nonproduc- 
tive time for cleaning and loading the 
table has been eliminated. 

Blades come directly from tip-brazing 
to the Mattison. With carbide removal 
averaging .005” to .008” per pass, the 
1500-ampere electrolytic grinder finishes 
them to size in one pass, holding finish 
within 20 microinches, rms. 

Since metal removal is now virtually a 
“scrubbing process,”’ there’s no danger 


Fig. 2—Finished blades (left) have a surface finish of less than 20 microinches, rms. Tests at Ingersoll 
prove there's no difference in break strength or blade life when the electrolytic process is used, 
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Use postpaid cord. Circle No. 210 


of heat-checking or cracking. At the 
present rate of wear, using a 100-grit, 
100-concentration diamond wheel with 
1/16” depth of diamond, wheel cost per 
blade is 80% lower than it was on the 
horizontal. 

If your problem is heat damage, high 
wheel costs, distortion of thin sections, 
difficult machining of carbides, or find- 
ing a suitable process for cutting tough 
super alloys, let Mattison evaluate the 
new economics of “‘chipless machining.” 
It may be the solution you're looking for. 


Free Methods Study 


You can inspect, first hand, the value of 
Mattison’s new Quick-Tilt surface grinder 
for machining your own workpieces. Pro- 
duction tests show that the average grind- 
ing operation can be at least 50% more 
efficient with this new method. We will ma- 
chine your parts in our Methods Laboratory 
and give you a complete job analysis which 
takes the guess out of grinding. There's no 
obligation— your Mattison dealer will make 
all the arrangements. 


MATTISON MACHINE WORKS 
Rockford, Illinois WOodland 2-552! 
HIGH-POWERED 
PRECISION 
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HILL Sheet and Plate polishing machine with reciprocating table and vertical 2-ROLL head. 


With YOUR OWN HILL Abrasive Belt 
Grinding and Polishing Machine you can: 


Vertical 2-ROLL HEAD. Two rolls, accurately controlled 
for speeds and pressures with easy adjustment for 
proper tension of the endless abrasive belt. A variety 
of grits are available. 


HILL Pinch Roll type with vertical 2-ROLL head for 
polishing strip or single pieces. Can be used singly or 
in multiple units for line production. 


iy 
Gi 
. 


1. Prepare the precise finish best suited 
to your needs. 

2.Insure closeinventory control of finished 
material. 


3. Save up to half the cost of buying 
prepolished sheet and plate. 


Increasing volume production points up the advantages of 
a HILL Grinding & Polishing machine in your own plant. 
No delay in deliveries — No premiums paid to outside sources 


for material that ALMOST meets requirements. 


HILL 2-ROLL Vertical Abrasive Belt Grinding and Polish- 
ing machines are made in two general types for producing 
superior finishes on flat surfaces as required by manufacturers 
of decorative plastics, auto bumpers, engravers plates, home 
appliances, etc. Both types are built in polishing widths up 
to 60”. Larger sizes can be furnished. 


1209 WEST 65th STREET @e@ e@ #@ CLEVELAND 2, OHIO 


“HILL” GRINDING & POLISHING MACHINES © HYDRAULIC SURFACE GRINDERS © “ACME” FORGING e TAPPING MACHINES © “CANTON” 


ee 


Ee” i ATOR SHEARS e BILLET SHEARS © ROTARY SHEARSe“CLEVELAND” KNIVES ©SHEAR BLADES@MATERIAL HANDLING EQUIPMENT — : 


. ¥ Ne 
EPR: tho 


Use postpaid card. Circle No. 211 
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WHEREVER ABRASIVE OPERATIONS ARE PERFORMED 


If you are reading this page, one of your basic 
interests is in abrasives, Your job requires the knowledge 
of the proper use of abrasives. You could even say 
that you are a specialist in abrasives and the only 
one involved in the abrasive problems or one 


of the group who makes the decisions on abrasive 


problems. The point is that you need basic 


information on the manufacturing and use of abrasives. 


Unlike a consumer whose interests are general, it is important that you 
know how the products are made. A consumer doesn’t have to know 
how his TV, car or radio works to obtain maximum results from their use. 
If the consumer has problems with his equipment he can always find 
a repair shop either today, tomorrow or in a few days. It is rarely that 


his problems need the immediate attention that yours do. 


It is your job to know how abrasives are made and to evaluate this 
knowledge in terms of your needs. We have often been asked questions 
such as; “Does a vitrifed wheel grow?”; “Why aren’t wheels more consistent?”; 
“Should a wheel be more open for cast iron?” and “Why does a finer grit 
act harder?”. These are all questions that could be answered or at least 
be better understood if there was a better understanding of how 


abrasives are made. 


With so many variables in abrasive operations, every bit of additional 
information that is known to all who are involved will enhance the 
smooth operation. In this issue we have started a two part series entitled 
“What You Should Know About Wheel Manufacturing.” This type of 
article is not printed to make our job easier or to make the job of the 
wheel manufacturer easier. This article and others like it are presented 
solely to provide you with information you have indicated you need. Again, 
if you are reading this page you must have an interest in abrasives 
operations and therefore a specialist. This in turn indicates a need for more 


knowledge on the subject than those who are interested in machining in general. 


Managing Editor 
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To “true” vertical lines, today’s home builders de- 
pend on the familiar plumb—just as pyramid-building 
Egyptians did 5,000 years ago. The plumb’s action 
and accuracy are always the same. 


You can depend on the action and accuracy of these 
CINCINNATI (D)° Centertype GRINDING WHEELS (and 
all CINCINNATI WHEELS) . . . because you get Positive 
Duplication, time after time after time. 


YOU GET CONTROLLED QUALITY 


Thirty-six separate quality control steps—in the 
unique 0) process—result in wheels of unsurpassed 
uniformity. 


Everything that goes into a Cincinnati Wheel, every 
operation from formula blend to final inspection, is 
governed by a checking procedure that never varies. 


You can reorder a CINCINNATI (0) WHEEL knowing 
without question that it will act and grind exactly 


©Trode Mark Reg. U. S. Pat. Off. 


like the original. Whatever shape, grade and size you 
specify . . . centertype, centerless, internal, surface, 
toolroom or snagging wheel . . . you get Positive 
Duplication—Every Time! 


CUT COSTS...CALL CINCINNATI 


Our factory representatives are trained specialists, 
experienced in grinding job set-ups and operations. 
Their skills and experience are at your service. Just 
call your CINCINNATI GRINDING WHEEL dis- 
tributor, or contact Cincinnati Milling Products 
Division, Cincinnati 9, Ohio. 
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GRINDING WHEELS 


A PRODUCTION-PROVED PRODUCT OF THE CINCINNATI MILLING MACHINE CO. 


Use postpaid card. Circle No. 213 
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" JUST TIGHT 
ENOUGH TO HOLD 
’ THE WHEEL FIRMLY 
. PLEASE"" 
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NOW ...from the pioneer producer 
of abrasives... 
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finishing © 3 , - i P 
\ CARBORUNDU\M, a long established leader 

Send NN in abrasives, is now entering the barre! finishing 

for this A, field with a complete line of abrasive media, 
FREE Manual compounds, machines and equipment. To keep pace 

with industry’s continuing demand for low 

Division, Dept: SF cost yet faster, more uniform metal parts finishing, 
He CARnORbabUn CARBORUNDUM has developed an exclusive “CARBOTROL 7” 
COMPANY, \ technique to meet these requirements. 

Niagara Falls, N. Y. 


Electro Minerals 


This scientific and pretested system, consisting of media, 


Please send me your most \ compounds and machines, provides the right combination 
ae met ogvestisier a. divin to fit practically any metal parts finishing problem 
manual entitied “CARBOTROL ? » today. The “CARBOTROL 7” components ...made together 
System of Controlled Barrel Finishing.” to work together offer efficient and economical service. 
Name 3 Another CARBORUNDUM First"... - A staff of barrel 

: — A) finishing specialists and over 300 trained distributors 


strategically located from coast to coast offer you complete, 
Title S. prompt service. At CARBORUNDUM, service is 
\ as important as the product. Whether you require a 


Firm . recommendation on how to fully integrate barrel 
‘ finishing into your present production or the solution to 
Street ~ a single parts finishing problem, you are assured é 
an impartial and unbiased solution from CARBORUNDU™. — 
LOOK INTO “CARBOTROL 7"' TODAY 
oeptemb 
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wit he way 


shape 
tap uber ee 


for expert advice 
_.ask tne man rom GARBORUNDUM 


REGISTERED TRADE MARK ® 89-91 


Use postpaid cord. Circle No. 215 
September, 1959 15 
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Grind parts to 20 millionths. Roto-Grind fits on surface 
grinders, jig grinders, or other tool grinders. Doubles 
the width capacity, makes your present grinder a rotary 
grinder. Grind—die rings, flanges, contours, precision 
gages, missile parts, carbide parts, etc. Cuts time in half. 
Plug in any 110-V outlet. Forward-reverse. Clutch dis- 
engages table for hand operation. Model 710-V. 


External or internal grind with Roto-Grind. Sets up verti- 
cally on surface grinders. For fast grinding of external 
or internal die sections, forms, radii, etc. Now tool maker 
can complete many jobs without using external or internal 
grinder. Forms and Angles dressed easily. Ideal for Crush 
form grinding, cam grinding, and cutter grinding. Model 
710-V. 


Jig grinder applications now made simple on 15” table. 
Surface grind large rings, 50 millionths tolerance can be 
held. Disengage table for hand work. 56%4-20 tapped holes 
in top plate for clamping. Table 4% high. 18” table 
available. Clamps and indicator bar provided on all 
models. Magnetic chuck optional equipment. Variable 
speed control allows proper feed speeds in relation to 
parts being ground. Model 715-V. 


Index model has 24 equally spaced slots gives working 
position every 15 degrees or in combinations of 2, 3, 4, 6, 
8, 12, 24 divisions. Ideal for positive location of bolt circles, 
slots, splings, angles, etc. Use on surface grinder, jig 
grinder, milling machines, or jig bore. Disengage table 
for hand work. Many jobs done faster and easier with 
Roto-Grind. Precision made by craftsman for your inspection 
or Research Department. Model 710-V index. 


* M & M Tool Manufac- 
tures rotary grinding 
tables, rotary milling 
tables, and special d 


automatic equipment. 


1124 East Third Street 


Write for literature. na 
e eee wae & 


Use postpaid cord. Circle No. — 
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ROTO GRIND 


M & M TOOL AND MANUFACTURING CO. 


Dayton 2, Ohio 
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New tdeas 


inthe world of wheels 


Norton abrasives are constantly reaching new heights of 


“Touch of Gold” performance, improving products and 


reducing grinding costs every time they go into action. 
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Call your Norton Man 


After thorough training at the 
Norton plant, your Norton Man has 
had long practical experience as a 
consulting specialist on the widest 
range of grinding operations. 

He’ll give you expert advice on the 
selection, use and care of grinding 
wheels. He’s ready to supervise com- 
plete wheel testing whenever neces- 
sary. And, if needed, he'll make a 
free Abrasive Requirement Study in 
your plant — listing the correct speci- 
fications for each abrasive job to as- 
sure you the lowest cost-per-piece 
ground. 


HE’S BACKED BY... 

The World's Most Complete Line. 
Norton abrasive products — grind- 
ing wheels, segments, bricks, sticks, 
mounted wheels, abrasive for barrel- 
finishing, grain for polishing and 
blasting —- are designed to cover all 
abrasive operations, ranging from 


heaviest stock removal to the most 
delicate precision finishing. Norton 
grinding wheels are made in exactly 
the right types and sizes to bring you 
the value-adding, cost-cutting 
“Touch of Gold.” 


Great New Discoveries. Over 190 
Norton scientists and technicians, in 
many specialized laboratories, are 
using the latest equipment for re- 
search, development and testing of 
more efficient, more economical ab- 
rasives and abrasive products. Latest 
discoveries from thiscenter of abrasive 
progress include 44 ALUNDU™ 


abrasive, three outstanding grinding 
wheel bonds—-G, K and R50— metal- 
mounting of mounted wheels, minia- 
ture mounted wheels and SD diamond 
wheels, using man-made diamonds. 


Fastest Possible Deliveries. Be- 
sides immense factory stocks at 
Worcester and Santa Clara, Cali- 
fornia, Norton maintains huge ware- 
house stocks in five conveniently 
located cities. And Norton distribu- 
tors, in 283 cities, keep their stocks 
fully adequate to meet the needs of 
their areas. For prompt deliveries 
extra fast in emergencies plus 
helpful service, your Norton dis- 
tributor is as near as your phone. 


NORTON 


ABRASIVES 
NORTON COMPANY - WORCESTER, MASS. B 


District Offices: Atlanta * Chicago* * Cleveland* « Detroit* + Hartford + Los Angeles Area (Huntington Park) 
Indianapolis * New York Area (Teterboro, N.J.) * Philadelphia* + Pittsburgh* + St. Louis 


*Warehouse Facilities and Stocks at this location 


BEHR-MANNING CO., Troy, N.Y. is a Division of Norton Company 


Making better products ...to make your products better 
NORTON PRODUCTS: Abrasives + Grinding Wheels + Grinding Machines + Retractories + Electro-Chemicals — BEHR-MANNING DIVISION: Coated Abrasives + Sharpening Stones + Pressure-Sensitive Tapes Sept 


ae 
: ee 
. * 
‘id 
ny ergot oe 
‘ oie ae 
. 4 2 
c .. 20. iio eee 
1 Oe . 
be : a ¥ i M: . y 7 a 
A i: i Sr | 
é : oa er 
© : 2 : = a | 3 | 
i ; o ihe " . : : . 
=! _¢ 5 q : ; 
| i i -_ 
ee ' fe oh: / i A | | 
: x 7 : ae Ae < | ; . 
= .¥ we | ‘ 
: ; ‘ el i | | | 
i \ ae | ,, “ : 
an © % Ber - 3 : 
A 4 aS < : 
' P ’ bie! \ ‘ 
) 4 , J | : . , * , 
a é 7A : x ~ Ie ir. — 2 
. | , we & 
a: a oa 
= g 
: a 
. ia ‘ste 
‘ 4 oe \, ae aa ae 
in = = eee 
: a et 
< . ' | ai. 
3 & Ps . | 
3 | oak be % 
—— : xs ©. - ' 
ir . i 
ie 
Fics / | 
: — (C___J 
SC‘: 
a 5-59 
. ; ’ =e oe = a ee ae a ? : = - | | | | | | | | 
| — Be 7 ir He Se des : SS ae ee ae ee aire i= ee Lies = he 
a —— ce en ar e Pee es am 


-Greater 


This new grinder is built for top accuracy plus sub- 
stantial economy. The exclusive Besly precision quill 
and clutch infeed provides for feed increments cali- 
brated in millionths. Abrasive discs can be changed in 
30 minutes without disturbing setup (a 200% saving in 
downtime over conventional disc grinders)! Dressing 
time is cut to four minutes (a 500% saving)! Coolant is 
always under control and the cooling system is insu- 
lated from the grinder. Get full facts today . . . con- 
vince yourself that the Besly DH4 will help you do 


better work at lower cost. 


WRITE FOR NEW BULLETIN 
containing complete engineer- 
ing details on the Besly DH4. 


BESLY-WELLES CORPORATION 


188 Dearborn Ave., South Beloit, Illinois 


Grinders and Abrasives * Taps *® X-Press Taps® ®* Drilis * Reamers * End Millis * Tool Bits * 
Gaces * Carbide Tipped Tools, Blanks, Lapped Toss-away Inserts and Holders 
Use postpaid card. Circle No. 217 
s September, 1959 19 
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DRESS 
| SNAGGING WHEELS: 


Coarse snagging wheels grind 
faster, last far longer when 
dressed regularly with a Desmond 
Heavy Duty dresser. Even on 
high-speed resinoid and rubber 
bonded wheels inexpensive Des- 
mond mechanical dressers ex- 
pose new, sharp grains and 
provide a fresh, unloaded surface. 
Desmond Hex and Huntington 
dressers are widely used on large 
and medium size vitrified and 
silicate wheels. Desmond dress- 
ers soon pay for themselves. 


The only complete line of 
grinding wheel dressers and cutters 


Desmond-Stephan Mtg. Co. 
Urbana, Ohio = 
Md 
Use postpaid card. Circle No. 218 
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U. S. Machine Tools Go to South Africa 


mete 
ee 
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Despite the frequent complaints about 
the drying up of the foreign machine 
tool markets for American-made ma- 
chinery, the fact is that heavy equip- 
ment is being sold abroad when Euro- 
pean firms want the special features 
of U.S products and are able to arrange 
financing. 


The six machines shown being loaded 
for shipment to South Africa were pur- 
chased for installation in a new rolling 
mill by Demag Aktiengesellschaft. Made 
by Kling Bros. Engineering Works, 
Chicago and sold by Simmons Machine 
Tool Corp., these are the first Kling 
machines to be used in a European- 
designed mill. 


Demag, one of Germany’s leading 
builders of steel mills and equipment, 
purchased these metal cutting friction 
saws because of their high speed cutting 
capabilities. 


Fuel Elements Needed 
For Hi-Temp Reactors 


The development of a new family of 
fuel elements will provide for the satis- 
factory building of high temperature 
nuclear reactors, A. Strasser, a scientist 
of the Nuclear Development Corp. of 
America told the First International 
Symposium on Nuclear Fuel Elements. 


Of the metals, high strength materials 
such as molybdenum, with a melting 
point of 4750° F., and niobium, with a 
melting point of 4480° F. were con- 
sidered promising. Tungsten, with a 
melting point of 6100° F. can stand 
higher temperatures than any other 
known metal, but it has a high cross 
section for thermal neutrons. Other 
potentially good high temperature 
metals are rhenium, tantalum, vanadium 
and chromium, 
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Airforce Radomes Formed 
On Meehanite Mandrels 


12’ long Meehanite mandrels (illus- 
trated), cast by the Palmyra Foundry 
Co., Palmyra, N.J., are being used to 
form some of the largest fibreglass 
radomes ever made for the U.S. Stra- 
tegic Air Command. Walter Kidde & 
Co., Inc., Belleville, N.J., developed 
a new technique for winding continu- 
ous filament to create the radome. 


GM Ride Simulator Reproduces 
Motions of Moving Car 

A standard auto body minus wheels 
and engine goes through lifesize mo- 
tions of a passenger car rolling along 
a bumpy road or a smooth highway in 
General Motors Research Laboratories. 

Controlled by a giant analog com- 
puter, the unique Ride Simulator sub- 
jects its driver and passenger to 
bounce, pitch and roll—the ride mo- 
tions any moving car undergoes, 

Such synthetic travels are impor- 
tant to new suspension systems, plus 
other possible innovations in car ride, 
performance and handling. 

Development of the the Ride Sim- 
ulator by GM research men was 
disclosed today by Robert H. Kohr, 
vehicle dynamics supervisor for GM 
Research Laboratories Engineering 
Mechanics Department, speaking before 
the Midwestern Simulation Council at 
the GM Technical Center here. 

According to Mr. Kohr, the simulator 
reduces engineering time and effort 
in solving many complex suspension 
problems formerly solved by cut-and- 
try engineering with prototype cars 
on proving grounds and public high- 
ways. 

In effect the Ride Simulator is some- 
what similar to airplane flight sim- 
ulators used in pilot training. A pilot 
sits in an earthbound cockpit and reacts 
to various simulated flight situations. 
The GM device differs in that it is 
used to determine car riding charac- 
teristics; not to train drivers. 
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“The Tool & Die Makers 
Surface Grinder" 


6x12 SURFACE. 
~” GRINDER 


THE NEW TML BY HARIG PROVIDES 
EXTREMELY FAST AND ACCURATE 
GRINDING—STURDY CONSTRUCTION— 
ADVANCED DESIGN WITH ECONOMY 
IN MIND. . . THE LOW COST 

WILL PLEASE YOU! 


OUTSTANDING FEATURES 


@ Solid one piece construction of spindle hous- 
ing and vertical slide. 


@ Elevating screw centrally mounted. 


@ Combination ''V"’ and flat ways assure posi- 


tive alignment. 


@ Angular rack and pinion mounting distributes 
weor equally along rack and pinion face. 


@ Motorized Spindle, dust collector and water 
unit available. 


SPECIFICATIONS 
Longitudinal Travel 12-3/8" ; 
Cross Feed Travel a 
Vertical Working Height | 

(Under 7” dic. wheel) 0” to 12-3/4" 
Platen Working Arec 6” x 12" 
Grinding Wheel 7” x 1/2" x 1-1/4" 
Elevator Handwhee! Graduation 0005 
Cross Feed Handwhee! Graduation 00! 


ms 
— 


Hartgs 


IMPROVED 


= 


“The Latest Advancement 
in Perforator Grinding" 


CETELOCLEI0$ 


made by the house 
that grectsien built! = 


Remember: Harig's Famous Precision 
is in Evidence Throughout! 


Fast, accurate perforator grinding fix- 
ture — hand crank for easy rotation of f 
index plate, single locking screw for mak- 
ing quick set-ups. Easily grinds irregular 
shaped perforators concentric with shank 
within + .0001 accuracy. Also can be used 
as milling, boring and inspection fixture. 
NEW! RADIUS DRESSER ARM—attach- 
ment makes Grind-All Fixture a highly ac- 
curate radius dresser. 


5769 W. Howard St. - Chicago 31. til. 
Use postpaid card. Circle No. 219 
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Precision grinding of cast iron clutch housings required a costly wheel 
dressing operation for this manufacturer until they tried STAND- 
ARD V40 segments by Carborundum. The result: Carborundum seg- 
ments are now doing this job with increased production at an annual 
savings of $2570. In the actual competitive tests, the V40 segments 
outlasted all others, required no dressing and resulted in a 23.4% 
savings in grinding cost. 

This remarkable record is typical of the many extra values wheel 
buyers receive when they select their wheels from Carborundum’s 
line of NATIONAL STANDARDS. For a practical and quick solu- 
tion to any of your grinding problems, contact your Carborundum 
distributor today. He maintains a complete stock of NATIONAL 
STANDARDS for immediate delivery. On your next order... 


PART — Gray cast iron clutch housings 


OPERATION — Surface grind large end of f 
bell housing to within a close tolerance 


PROBLEM —To cut down on dressing 
during established production rate and 
Qrind surface flet 


SOLUTION — STG18-A Segments 
(BA30.£12-V40 grading) by 
CARBORUNDUM 


RESULT — 562 pieces ground per 
set of seg ts—no di G—Nno out- 
of-tolerance for flatness. Estimated 
anqual saving — $2570. 


Specify “Job-Engineered” NATIONAL STANDARDS by 


CARBORUNDUM 


REGISTERED TRADE MARK 


WRITE FOR YOUR CATALOG OF NATIONAL STANDARDS, Form A-1489 and prove to 
yourself how “Standards” can solve many of your abrasive problems. Send your request to ae 
The Carborundum Company, Dept. GF 81-96, Niagara Falls, N. Y. 


Use postpaid card. Circle No. 220 
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Three-pass operation on pinch-roll grinder salvages aluminum 


sheets scrapped when reclaiming by planing or milling 


proved too costly. New finish equal to original. 


@ An eastern manufacturer is saving several hundred 
dollars monthly by resurfacing aluminum sheets with 
coated abrasive belts instead of scrapping them. 


The 14-in. aluminum sheets, measuring 22 x 40 in., 
are used as die back-up plates in punching out discs 
of a fibrous material. The plates are shifted frequently 
to provide an unmarred surface for the die, but eventu- 
ally their entire surface becomes deeply scored, making 
them useless. 


For a time the manufacturer tried to resurface them 
by planing or milling, followed by surface grinding, 
but the job was so costly that it proved cheaper to 
scrap the plates. A Behr-Manning Co. product engineer 
recommended belt grinding. 


The sheets are now supported on hardboard and run 
through a pinch-roll grinder with a 36-grit silicon 
carbide resin-over-glue X-weight cloth belt. The belt is 
run over a 65 durometer contact roll with 35-degree 
serrations 14-in. wide and lands 114 in wide. Belt speed 
is 3900 surface feet per minute, feed speed 30 feet per 
minute. 


This roughing operation is followed by two passes 
with a 120-grit aluminum oxide closed coat paper belt 
of E weight, sprayed lightly with mineral oil. The re- 
sulting finish is at least equal to the original, and the 
operation is proving far cheaper than the sequence of 
milling or planing plus surface grinding. eee 


The deeply-scored sheet at the right shows the ap- 
pearance after all available unmarred space had 
been used. The sheet at the left has been re- 
surfaced, is ready for use again. In resurfacing, 
sheets are fed through pinchroll grinder at 30 feet 
per minute. (Behr-Manning photo) 
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Quick, accurate cuts on almost any material or shape 
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How Allison Wheels help you get 


e Abrasive cutting can give you cleaner cuts, faster—on 
almost any material from titanium to fire brick. But 
only when you use the proper cut-off wheel can you get 
the best results. That’s where your ALLISON-CAMPBELL 
Field Engineer can help. Show him your cut-off prob- 
lem, and he can select the ALLISON wheel that will cut 
your metals and other hard materials at speeds of just 


‘a few seconds per square inch—fine finish, without burn 


and with little or no burr—accuracy within close tol- 
erances. 

No matter what cut-off problem you have, chances 
are the right ALLISON wheel will do the job more quickly, 
less expensively, and more accurately than any other 
cut-off method. There’s a complete selection of ALLISON 


wheels for every abrasive cutting application. 

eee 
Resinoid bonded wheels are designed specifically for dry 
abrasive cutting machines. They cut at rates of 3 to 5 seconds 
per square inch, will cut 2” x 2” hardened steel on a standard 
chop stroke machine in 16 seconds. 


*° ALLISON ciri.cWHEELS 


Allison-Campbell Division « American Chain & Cable Company, Inc. 
926 Connecticut Avenue, Bridgeport 2, Conn. 


Rubber bonded wheels are used primarily for wet cutting 
operations to obtain the finest quality cuts on all types of 
steel, alloys, titanium, glass, and plastics. Rubber bonded 
wheels are sometimes used for cutting tubing dry with min- 
imum burr. 

Masonry cutting blades, including reinforced types, are 
available for both wet and dry cutting of such materials as 
fire brick, concrete block, glazed tile, and transite. Use of 
the proper ALLISON whee! can reduce down-time for furnace 
repairs by speeding the installation of refractory brick. 


Fiberglass reinforced wheels provide high cutting speeds 
while giving extra strength for many foundry cutting jobs. 
They’re available in both resinoid and rubber bonded types, 
help prevent accidents and costly breakage. 


GET THE COMPLETE STORY! Write for Bulletin DH-214 
for detailed information on abrasive cutting techniques, and 
the wide selection of ALLISON wheel specifications. ALLISON 
wheels are available 3” to 34” diameter, .006” to 3/16” thick. 
And remember— your ALLISON-CAMPBELL Field Engineer can 
give you specialized help. His know-how is your assurance 
of the efficient, accurate, and economical cutting you can 
expect from modern abrasive cutting techniques. 


Use postpoid card. Circle No. 221 
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Higher Speeds for Snagging 
Wheels 


e I understand that higher speeds for 
snagging wheels are now possible. What 
effect will this have on stock removal 
and wheel wear? If wheels are tested 
at 50% over recommended speed, why 
couldn't the snagging wheels we now 
have be run at speeds above 9,500 
sfpm?—W. R. Youngstown, Ohio. 


Manufacturers of resinoid snagging 
wheels generally do not advocate oper- 
ational speeds higher than 9,500 sfpm 
except in very specialized operations 
where the wheel is almost totally 
guarded. We do understand, however, 
that at least one manufacturer is rec- 
ommending operating speeds of 12,000 
sfpm. 

At the higher operating speed, as 
would be expected, productivity is pro- 
portionately increased. 

Abrasive wheel manufacturers have 
long assumed that a rather generous 
factor of safety was necessary to safe- 
guard personnel in proximity to grind- 
ing wheels in operation. Of particular 
importance is the safety of those asso- 
ciated with the use of abrasive wheels 
on such rugged operations as the snag 
grinding of castings. Impact and vari- 
able heat during grinding imposes tre- 
mendous stresses on abrasive wheels. 
No one can predict the ultimate strength 
of wheels under these conditions. 

In order to allow for these unpredict- 
able conditions during grinding, manu- 
facturers speed test the product at 50% 
above recommended operating speed. 
The stresses in the wheel at the higher 
speed are very similar to the stresses 
imparted to the wheel by grinding heat 
during grinding. The test, therefore, is 
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important in establishing whether or 
not the abrasive wheel is capable of 
withstanding operating conditions. It 
must always be remembered, however, 
that the wheel under test is running 
free, while an operating wheel always 
has a certain amount of work pressure 
against it. 

At present there is no justification 
for operating resinoid snagging wheels 
at speeds greater than those generally 
recommended by the manufacturers, 
except in those rare cases where both 
grinder and wheels have been checked 
and approved for the higher rate of 
speed. 

Effects of Spindle Temperature 
on Grinding Wheel Efficiency 

e What effect does spindle temperature 
have on the efficiency of a grinding 
wheel? How hot can it be and still not 
cause difficulty?—M. K. Philadelphia. 


Grinding machine bearing adjust- 
ments and take-up are usually made 
when the spindle is at working tem- 
perature. The spindle bearings and ad- 
jacent housings are then fully expanded. 

Before any grinding is attempted, the 
grinder should be run idle for a suffi- 


What’s YOUR Grinding Problem? 


Whatever it is, whether a bother- 
some detail or a basic idea, ask 
“Rake” Rakestraw, and out of his 
years of experience and wide ac- 
quaintanceship in the abrasive in- 
dustry, he'll answer it for you. Use 
the READER SERVICE CARD. 
If your question is too long for one 
of the blanks, put it on a separate 
piece of paper and paste or staple 
it to the card. 


cient time to enable the spindle and 
bearings to warm up to approximate 
operating temperature. Usually a half 
hour is sufficient idling time. 

If grinding is attemp‘ed before the 
spindle assembly is properly warmed 
up, it would be difficult, if not impos- 
sible, to hold size on the work piece 
It is not at all unlikely that chatter 
would result. 

Should bearings and spindle become 
overheated, seizure might result in- 
stantenecusly. Fortunately, a bearing 
squeal will often warn the operator of 
impending troub!e in time fo™“permit 
shutting down of the machine. 


Increase Production and Finish 
by Changing Coated Abrasive? 


@ For some time we have been using 
coated abrasive belts, closed coat, grav- 
ity coated, in grinding sheets of alu- 
minum. Would we derive any benefits 
in increased production or better finish 
by changing to either electrostatic 
coated or open coated belts?— V. T. 
Syracuse, N. Y. 


It is doubtful if production would be 
increased by changing to the open coat 
type and it is quite likely that the fin- 
ish would suffer. 

Soft materials such as aluminum pre- 
sent difficulties usually resulting from 
excessive loading, unless some material 
is utilized to treat the abrasive. Alu- 
minum has a tendency to become lodged 
in the belt surface reducing the rate 
of cut and galling the surface. A heavy 
grease with a low melting point should 
be applied to the belt for the rough 
cut. This will lubricate the belt and 
stop the loading. A lighter grease should 
be used for finer grit belts used for 
the finer finishes. 
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_ Blanchard makes and edcdigiadl : : 

oid and vitrified bonded wheels and segments. Ask your 
Blanchard representative to help you select the wheel — 
wheels — best suited to your requirements. Call or write 
today. And may we send you scopy OF” Timms 4 C 

” Surface vitae (4th Edition)? ae 


Use postpaid card. Circle No. 222 
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Jet parts finished twenty-four times faster! 


eet tttteeeewees, | 
*. 


a Manually, this deburring and cleaning work 


Fast, precise barrel finishing is a 


ALMCO ; , - : ; , 
i Supersheen; Vital key to production of interme- formerly required six hours per unit! Uniform 
System diate jet engine parts shown above. processing of all projections and surfaces was 


Made by Rheem Manufacturing 
Co., Downey, California, these 
forged and machined jet engine 
flanges are cleaned and deburred in 
custom designed ALMCo barrel finishing equip- 
ment prior to welding operations. 

Four of the circular units are locked onto a 
fixture within the equipment. From a pit below, 
deburring and polishing materials are transferred 
automatically to an overhead hopper for recharg- 
ing the barrel after work is in place. 

In one hour, burrs are removed from all four 
parts and surfaces are thoroughly cleaned and 
polished. A preservative coating is also applied to 
the units at the end of the barrel finishing cycle. 


Your sample parts processed without obligation in a modern 
Almco test lab. Complete free report includes recommendation. 
Send sample parts with specs required or write for details. 


— Lr 


difficult if not impossible! 

This ALMCo installation is typical of problems 
solved by the machines and methods of an ALMco 
Supersheen System. At ALMCO you get trained 
counsel with your finishing problems . . . free 
sample processing in a modern ALMCco lab .. . 
skilled guidance in selecting the proper standard 
or custom designed ALMCO unit. Write today on 
your letterhead asking for an ALMCO sales engi- 
neer to call. Or send parts direct to ALMco’s lab 
with specifications required. 


News about 


Almco’s new products! 


New brochures now ready on 
Almco Spindle Machine, Vibrasheen, 
other cost-saving units. Price list 

on Almco compounds and media 
included. Send for your 

Almco Album of New Products today! 


ALMCO 


King-Seeley Corporation 


Queen Products Division + 
139 E. Main St. e 


Sales and Engineering Offices in Chicago, Detroit, Los Angeles, 
Newark and New Haven 


IN ENGLAND: ALMCO Supersheen Division of Great Britain, Ltd., 
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Six hundred separate trials, using 145 wheels, were 
run by the Diamond Research Laboratory to test 
a completely new type of natural diamond grit for 
resinoid wheels. The results: this new grit in- 
creases the life of natural diamond resinoid-bonded 
wheels by 30% to 50%. 

The particles of this new grit do not readily 
pull out of the bond. Instead, they break down 
into ever-finer fragments which constantly expose 
new, sharp cutting surfaces. 


TEST EQUIPMENT: Three 18” Jones & Shipman 
production grinders were fitted with special 
spindles to enable wheels to operate at 5500 sur- 
face feet per minute, the speed generally used in 
diamond grinding. 


30% TO 50% LONGER LIFE FOR RESINOID-BONDED DIAMOND WHEELS 


The wheels were of the DLAI type, 6” in di- 
ameter, 3/16” face width, with 1/8” depth of 
resin. Each wheel contained 31 1/4 carats of the 
new grit. Metal to be ground was tungsten carbide 
of the same quality normally used for milling cut- 
ters, lathe tools, etc. During the course of the tests, 


700 pounds of hardest carbide were ground away. 


RESULTS: This new friable grit, Selected Natural 
Diamond (SND-RESINOID), increases the life of 
natural diamond resinoid wheels by 30% to 50%, 
depending on the type of job at hand. The grit 
will be available to your wheel manufacturer soon. 
Next time you order diamond resinoid wheels. 
specify SND-RESINOID ...the most economical 
and the most efficient grit you can use. 
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Tests were run on these three Jones & 
Shipman production grinders. Results 
showed that the new grit, Selected 
Natural Diamond (SND-RESINOID), 
increases the life span of natural dia- 
‘mond resinoid wheels by 30% to 50%. 
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Aluminum oxide fusion furnace. In the background (right) 
is a furnace in operation. Electricity passing through the two 
carbon electrodes suspended in the furnace melt bauxite at a 
temperature in excess of 3700° F. In the foreground is a “pig” 


of crystalline aluminum oxide. 


What You Should Know About 
Wheel Manufacturing 


You'll get more satisfactory service out of your vitrified 
grinding wheels if you know more about what goes into 
them, how they are manufactured, and what the wheel 


markings mean. Part I of a two part series. 


By M. W. GORMLY 
Manager, Grinding Wheel Laboratory 
Cincinnati Milling Machne Co. 


@ Any user of a grinding wheel is primarily inte: ested 
in what it will do for him. He wants to know what 
it will accomplish in the way of stock removal, finish, 
costs, etc. He wants to be sure that the wheel he buys 
today gives him results that are equal to or better than 
those from the wheel with which he was satisfied a 
month ago. This is as it should be. As long as the 
wheel is satisfactory, the user need not be especially 
concerned with the processes that made it that way. 

But at the same time it is also true that an apprecia- 
tion of the manufacturing processes is a definite help 
in understanding the differences in grinding wheels 
and why they behave as they do. 

Making vitrified (ceramic-bonded) grinding wheels, 
the subject with which this series of articles is con- 
cerned, is basically a simple process, but in practice 
it is both complex and highly technical. Choosing 
the best combination of components out of the astro- 
nomical number of possibilities is a job that taxes the 


knowledge and experience of skilled ceramic engi- 
neers. The steps by which these ingredients become 
grinding wheels, however, are straightforward, and 
even a rudimentary understanding of them can be 
beneficial to users. 
The Precision Tool of Industry 

The grinding wheel is a vital tool in modern industry. 
It is vital because today’s mass production, precision 
tolerances, and interchangeability of parts are depen- 
dent upon it. As everyone associated with industry 
understands, the manufacturer of each consumer prod- 
uct utilizes a great number of industrial tools and 
supplies in his operation. These tools and supplies must, 
in turn, be manufactured, and in their manufacture, 
other or the same tools and supplies are used. In 
this complex industrial structure, with products com- 
pletely interdependent, the grinding wheel serves as 
the tool with which precision is maintained in the 
metalworking industry. 
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Such a precision tool is not a simple item. Taking 
into account the variables of abrasive type and size, 
amount of bond, and density, there are at least 5000 
standard formulas available from which a grinding 
wheel user can choose for a single wheel size. A few 
of the many sizes and shapes of grinding wheels are 
shown in Figure No. 1. 

In addition, there are at least ten times that number 
of special formulas available, mostly fringe or inter- 
mediate points in the manufacturer’s standard formula 
system, which can be used, if necessary, for specific 
operations. These variations are possible while using 
a single bond composition, and when the variations 
in bond composition are considered (a manufacturer 
may have between five and twenty-five standard ce- 
ramic bonds), the number of potential grinding wheel 
formulas becomes astronomical. 

Bonded abrasive products have two tangible compo- 
nents, the abrasive and the bonding material which 
holds the abrasive together. What might be termed 
a third, intangible, component is the porosity. The 
total volume of pores in a grinding wheel is, of course, 
an inverse function of the combined volume of ab- 
rasive and bond. The distribution of these air spaces 
in the wheel, however, is an independent variable 
which has an indirect effect on wheel performance. 
The variations in amount, distribution, and composi- 
tion of these three components make up the multitude 
of possible wheel formulas. 

Being a three-component system, the volumetric 
relationships can readily be expressed in a triaxial 
diagram as shown in Figure No. 5. The inner area 
represents the volumetric relationships of practically 
all ceramic-bonded synthetic abrasives. This relatively 
small area could easily convey the impression that 
grinding wheel formulas are simple and few in number. 
However, increments in the formula system must be 
small, often less than 1%. Furthermore, this volu- 


Figure 1. Bonded abrasive products in a few of 
their many shapes and sizes. 


metric relationship takes into account neither the size 
of the abrasive nor the type and composition of 
abrasives and bonds. 

Grinding Wheel Markings 

Prior to World War II, identification of grinding 
wheels by specification was a somewhat haphazard 
affair with certain symbols having directly opposite 
meanings in the markings of different manufacturers. 
To reduce customer confusion, the Grinding Wheel 
Institute adopted a standard marking system consisting 
of six primary terms as follows: 

(1) Reading from left to right (see Figure No. 4), 
the first primary term identifies the type of abrasive. 
Most manufacturers choose to prefix this symbol with 
another letter or a number indicating one of several 
modifications of the basic abrasive. 

(2) The second term is a number, from 6 to 600, 
identifying the size of the abrasive in approximate 
relation to the U.S. Standard Sieve Series. Many manu- 
facturers, on occasion, follow the grain size symbol 
with another term identifying a particular mixture of 
sizes, 

(3) The third term is a letter, A to Z, indicating the 
relative wheel hardness or “grade.” The significance 
of wheel grade will be covered in some detail later in 
this article. 

(4) The fourth term is a number, 0 to 16, identifying 
the density or relative grain spacing, commonly called 
“structure.” 

(5) The fifth term identifies the kind of bonding 
material. 

(6) The sixth term, if it is used, contains several 
letters and/or numbers, and is commonly called the 
“bond symbol.” It is the identification of a particular 
bond composition. To the customer, it serves the pur- 
pose of completing the wheel marking. To the manu- 
facturer, this symbol further serves to identify a 
chart or series of charts from which the manufacturing 


Figure 2. Grading screens separating abrasive grain 
into individual sizes. Tubes carry separated frac- 
tions to storage bins on floor below. 
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Figure 3. Typical particle size distribution curves 
of abrasive grain manufactured within the stand- 
ards of Simplified Practice Recommendation 118-50. 


formula is obtained as well as to identify the manu- 
facturing process required. This term is sometimes 
followed by another, indicating that the pores in the 
wheel are filled with an impregnant. 


Meaning of the Grade Symbol 

Hardness or “grade” in a grinding wheel does not 
denote the hardness of the abrasive, but is considered 
to be a measure of the force required to break abra- 
sive grains loose from the wheel surface. The popular 
concept of wheel wear is that, as the abrasive grain 
dulls, the force required to move it through the 
metal increases until it equals the strength of the 
bonding medium. At this point, the grain is torn 
from the wheel, exposing new, sharp grains. While 
this oversimple concept leaves many questions un- 
answered and does not apply to many precision grind- 
ing operations’, it should serve its purpose in this 
discussion. Grade, then, would appear to be a function 
of bond strength, which is, in turn, determined by 
the bond composition, amount of bond, and spacing of 
the abrasive grains. Figure No. 6 shows, in simplified 
form, the manner in which bond “post” size, and 
therefore hardness, is increased as the amount of bond 
is increased and as density is increased. 

To the grinding wheel user, the grade symbol 
indicates “how hard the wheel acts on the job.” 
But the action of the wheel, as a measure of hard- 
ness, consists of such factors as rate of wheel wear, 
power required, “burning”. of the’ “metal, “loading” 
of metal in the face of the wheel, “glazing” of the 
wheel surface, and even the sound generated in the 
grinding operation. Since each user has his own ideas 
regarding interpretation of these phenomena with 
respect to wheel grade, user evaluation doés not 
offer a quantitative basis for assigning grade letters. 


STANDARD MARKING SYSTEM CHART 
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Figure 4. Each term in the marking designates a 
part of the formula used in making the wheel, 
identifies the wheel both to manufacturer and 
consumer.! 


To the manufacturer, the grade symbol must serve 
as one of the terms with which the exact formula 
is identified. Establishing increments of formula change 
is relatively simple if one is willing to be completely 
arbitrary. If hardness identification, however, is to 
be related to performance on customer’s operations 
and to competitive products, selecting these incre- 
ments of change is more complicated. 

In the final analysis, correlation of the users’ opin- 
ions of wheel grade, in relation to performance, with 
the manufacturer’s opinions of grade, in relation to 
formula and testing method, must rest on experience. 
At the present stage of the art, the best any manu- 
facturer can do is establish his grade symbols in 
approximate conformity with those of his competitors. 
From that crude beginning, only experience in use 
will disclose the finer points of grade relationship 
between different manufacturers and between different 
bond compositions of the same manufacturer. Future 
research will certainly yield better information on the 
relationship of wheel properties to the grinding process, 
but until that time, the grade symbol must be recog- 
nized as merely a term of convenience, a means of 
identification. 

It would seem that any discussion of grinding 
wheel compositions should begin with the abrasive. 
The grinding wheel is, after all, basically an instru- 
ment for presenting abrasive grains to the material 
being ground, any other materials or features being 
secondary to this basic purpose. Today’s vitrified 
grinding wheels usually contain one of two types 
of abrasives, aluminum oxide and silicon carbide, 
manufactured materials which are used in several 
forms and mixtures. 


Aluminum Oxide Abrasive 


The three most common types of aluminum oxide 
are usually referred to as tough (or regular), semi- 
friable, and friable. As the names imply, these types 
are distinguished by their relative resistance to im- 
pact, the impact resistance being governed by the 
physical structure and chemical composition. 

The tough and semi-friable abrasives are made from 
bauxite which is calcined and then fused in an elec- 


100 % ABRASIVE 00% BOND 
Figure 5. Volume % diagram indicating approxi- 
mate range of compositions for ceramic-bonded 
grinding wheels. A formular similar to (A), for 
instance, would be used for grinding large flat 
surfaces of hard steels. (E) represents a hard, 
coarse wheel for cleaning rough gray iron castings. 
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tric are furnace. The impurities in tough and semi- 
friable aluminum oxide abrasive are silicon oxide, 
titanium oxide, and iron oxide. Semi-friable aluminum 
oxide has a purity of about 97.5% Al,0;, while the 
tough has a purity of about 95%. 

Friable aluminum oxide is produced in a somewhat 
similar manner except that the primary raw ma- 
terial is a purified alumina. Since the final product 
is white in color, extreme care must be taken to 
avoid contamination with such materials as iron and 
titanium oxides. It is over 99% pure Alo03. 

In addition to these three main types of aluminum 
oxide, several special types have limited use. 


Silicon Carbide Abrasive 

Silicon carbide is available in two types, popu- 
larly known as “black” (regular) and “green” in 
in reference to their colors. Both are produced by 
chemical combination of silicon and carbon in electric 
resistance furnaces, at a temperature of about 4000° F. 
The green form, having the higher purity, is the more 
difficult to manufacture because of the necessity for 
pure raw materials and controlled handling methods. 


Abrasive Grain Size 

After the abrasive material is produced it is crushed 
and then screened (Figure No. 2), to separate the 
grains into individual particle size groups. Since 
granular material is irregular in shape, a single grit 
may or may not pass through a given screen open- 
ing, depending upon the size of the opening and 
the position of the grit in it. Even under relatively 
ideal laboratory test conditions, if the same sample 
is repeatedly analyzed on the same set of screens, 
some variation in results will be obtained. 

Because of this situation, there is no such thing 
as a “pure” size of abrasive grain, and even to 
approximate a pure size would be economically im- 
practical. Therefore, the size analyses of commercial 
abrasives for grinding wheel manufacture are con- 
trolled within the limits specified in U. S. Depart- 
ment of Commerce Simplified Practice Recommenda- 
tion 118-50. Typical size distribution curves of 
abrasive grain produced within these standards are 
shown in Figure No. 3. 


Abrasive Grain Shape 

Another physical variable of importance to grind- 
is abrasive grain shape. 
type of 


ing wheel manufacturers 
This shape, partially determined by the 
crushing process, can vary from a very blocky particle 
to an elongated, “slivery” particle. There has been 
considerable discussion in the industry of the rela- 
tive merits of blocky and slivery grain on various 
grinding operations. Without joining this discussion, 
it can be said that, regardless of the shape selected, 
it is highly desirable to maintain the same shape 
within relatively narrow limits. Other things being 
equal, substitution of a slivery type of grain for 
a blocky grain will increase the “hardness” of the 
wheel. 

While measurement of grain shape might appear 
very difficult, it is actually quite simple to obtain 
a relative measurement based on bulk density. The 
relationship between shape and bulk density can 


Figure 6. Idealized diagrams of bond and grain 
in a grinding wheel demonstrating increase in 
hardness by increasing bond content or increasing 
density. 


best be visualized by comparing a keg of nails with 
a keg of small steel balls. When placed in the con- 
tainer at random, the nails bridge over each other 
leaving relatively unfilled spaces, and consequently, 
having a low total weight. On the other hand, balls 
pack together tightly, leaving minimum empty spaces 
and giving a hizh total weight. Taking advantage 
of this shape-density relationship, simple tests can 
shape by 


to fill 


be made to indicate the relative grain 


measuring the weight of materal required 


a given volume. 


Ceramic Bond 

Grinding wheel bonds may be made from a wide 
variety of ceramic material combinations. The num- 
ber of compositions which will produce physically 
passable wheels seems to be almost unlimited. This 
field of plenty, combined with the dearth of pub!ished 
technical data 
bond in the grinding 
contributed to the aura of mystery which has sur- 
rounded the subject of bond composition. The “magic” 


in the grinding wheel bond is somewhat less than 


played by the 
undoubtedly 


regarding the part 


operation, has 


magic, however. This matching of wheel composition 
to job requirements involves a growing technology 
based on an understanding of the grinding process. 
aluminum oxide 


In general, ceramic bonds for 


abrasive are glasses. Some may contain undissolved 
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Figure 7. Curves indicating relative degree of 


oxidation of silicon carbide in the unbonded state 
and when mixed with a very reactive ceramic bond. 
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Figure 8. Grinding wheels with (left) natural 
porosity and (right) with induced porosity. 


material, especially clay or quartz, or they may contain 
recrystallized material such as mullite, but in each 
case glass is the primary constituent. These glass 
bonds give the wheel high strength and high rigidity. 

Because of differences in grain stability, bonds 
for aluminum oxide and for silicon carbide are usu- 
ally quite different. During the fusion process, a mi- 
croscopically thin layer at the surface of each alu- 
minum oxide grain may dissolve in the bond, ap- 
parently with no detrimental effect. With silicon 
carbide, however, the reaction is quite different. 

In an oxidizing atmosphere, silicon carbide de- 
composes and oxidizes at elevated temperatures. In 
the presence of metallic oxides, such as those used 
in grinding wheel bonds, this reaction is greatly 
accelerated. In Figure 7, for example, the degree 
of this reaction is indicated for one set of conditions. 

Since glass-type bonds are especially reactive, sili- 
con carbide bonds are usually of a type commonly 
referred to as “porcelain,” although a more literal 
term would probably be “over-fired porcelain.” Being 
weaker than a glass bond, the porcelain bond com- 
position must be selected with care to obtain maxi- 
mum strength with minimum tendency to react with 
the abrasive. 


Organic Additions 


In addition to abrasive and bond, the components 
of the finished product, grinding wheels require 
another class of materials: those which are used 
in the manufacturing process, but do not appear 
in the finished product. In this category are the 
temporary binders, plasticizers, bulking agents, and 
porosity inducers. 

As might be expected, water is the predominant 
plasticizer used in manufacturing vitrified wheels. 
As a result of its plasticizing effect on the clay in 
the bond, it provides a means of obtaining some 
degree of strength in both the wet and dry states. 
In the harder grades, this “green” strength is suffi- 
cient for handling purposes. In the medium and 
softer grades, where the amount of bond is rela- 
tively low, sufficient strength cannot be obtained 
from the clay, and an organic or temporary binder 
must be used. 

Despite the added cost, it may sometimes be de- 
sirable to use plasticizers other than water. When 
organic solvents, for example, are used, it is possible 
to employ a variety of synthetic resins for temporary 
binders. Since the clay does not usually develop 
strength when wet with an organic solvent, it is 
often necessary to use larger amounts of binder 
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in order to achieve sufficient strength. The choice 
of solvents is limited to those which have low 
vapor pressure at room temperature, to provide 
long working life of the mix, but have high vapor 
pressure at practical drying temperatures, so that 
the full dry strength of the binder can be realized. 


In wheels of high, uniform porosity, the grains 
may not be sufficiently compacted to generate ade- 
quate green strength, even with the maximum amount 
of the most effective temporary binder. In such 
cases, a powdered bulking agent may be employed. 
Starch, wax, resins, and many other insoluble organic 
materials satisfactorily serve the purpose of providing 
more carrier for the temporary binder, increasing 
the contact surface between grains, and thus in- 
creasing the green strength. 

A fourth reason for adding organic material is 
to increase the normal porosity of the wheel. This 
type of structure is called induced porosity. While 
it is only a small portion of the total pore volume, 
it is made up of large discrete pores scattered 
throughout the wheel. It may be compared with 
normal structure in Figure No. 8. Usually limited 
to soft wheels, such a structure has found wide 
acceptance in wheels for grinding large flat sur- 
faces, tools and cutters. 


As might be expected, these pores are produced 
by the addition of a granular organic material 
which can subsequently be oxidized or sublimed, 
and thus eliminated. Sawdust, crushed nut shells, 
coke, paradichlorobenzene and naphthalene can all 
be used for this purpose. The last two materials 
have some advantage in that oxidation is not re- 
quired to remove them from the wheel. On the 
basis of material cost, however, the first three have 
a distinct advantage. 


In this article, little more than a casual intro- 
duction has been made to the materials used in 
grinding wheels. A much longer story lies in the 
reasons for selection of particular materials and prop- 
erties in relation to development of specific products 
and manufacturing processes. These interrelationships 
of composition, product design, and process limit the 
range of usefulness of a given composition. They 
also greatly complicate the job of developing a type 
of composition with capacity for use in a broad range 
of wheel sizes and formulations. eee 


K. B. Lewis, Revised Edition Schleicher, The Grinding 
Wheei, A Textbook of Modern Grinding ) =e, p. 500. Grinding Wheel 
Institutte, Cleveland, Ohio, 1959. 


2. W. R. Backer and M. C. Merchant, ‘‘On the Basic Mechanics of the 
Grinding Process,"" Paper No. 56-A-43 presented at the annual meet- 
ing of the American Society of Mechanical Engineers, New York, N.Y., 
November 25-30, 1956. 


(Prepared a series of articles in The American Ceramic Society 
Bulletin, =. ad June, 1958, and republished with their permission.) 
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MANUFACTURED BY ~~ 


JONES-SHIPMAN 


LEICESTER, ENGLAND 


Micromatic Hone Corporation is now the ex- 
clusive sales and service source in the United 
States and Canada for grinding machines manu- 
factured by its associate, A. A. Jones & Shipman 
of Leicester, England. Jones-Shipman has been 
building and selling Micromatic equipment over- 
seas since 1950. The outgrowth of this close associ- 
ation between the two leading companies in their 
respective fields . . . now links the precision Jones- 
Shipman line to Micromatic coverage. 

The experience and reputation for top quality 
and highest reliability, that Micromatic has gained 
in selling Microhoning equipment to the metal- 
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MODEL 1014 MODEL 540 


‘sal Toolroom Grinder 


working market for over thirty years, is now also 
behind every domestic sale of these superior 

inders. Complete performance-and-service satis- 
action on every Jones-Shipman grinding machine 
is guaranteed by Micromatic. 

The designed-for-precision features of these 
grinders invite competitive comparison. Their 
performance over nearly half a century has 
resulted in Jones-Shipman products earning a 
world wide reputation. Basic details concerning 
their designs, applications and performance char- 
acteristics are found on the following pages. 
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MODEL 1305 MODEL 310 


Precision Grinder 


Cutter and Tool Grinder 


e's 


HERE ARE GRINDERS THIN 


for Precision, Durability, Range p) 


This 1014 Universal Tool Room Grinder is design | | The 


to give extra-ordinary sensitive control that resu! ; | more 
in high quality external and internal grinding. prov 
: , desi 

Wheelhead is of a special type. It has dee» ee 
throat capacity and wheel position is centralized 1 | fm 
relation to table. This permits surface grindi: ¢ pure! 
(using hand cross-transverse) and offers speciil | work 
facilities for broach grinding. 

The extra Universal Cutterhead extends the ted 
versatility of this highly accurate machine to cover _— 
tool and cutter grinding. 

FEA 
FEATURES: C 
Hand cross-feed and vertical-feed in .0001” in- + dt 


crements e Automatic cross-feed per reversal of , 
table of .0001” to .007” over .025” (reduction in drive 


work diameter of .050”). e Automatic table traverse, | °™ 
4 speeds provided. Micrometer adjustment to table | ™V& 
traverse in .001” divisions. e Wheelhead saddle on | ™@ 
anti-friction mountings. Long vertical roller slides Hand 
provide complete support of wheelhead in all posi- feed. 
tions. e Precision built wheelhead motor on anti- | “Visi 
vibration mountings. e Wheel spindle unit swivels trolle 
full 360°. Five external grinding wheel speeds. « | MCT° 
Grinding wheels fitted on either end of wheel Whee 
spindle. Nitralloy spindle runs in plain bearings. e am 
Vernier scales to wheelhead and table swivels. 
MODEL 1016 e Fast cross-traverse to wheelhead for setting | Wheel 
UNIVERSAL TOOLROOM GRINDER ceaiiai ; re 
tool ¢g 


For additional information, send for Micromatic | versat 
Bulletin 206Q. 


The 310 Cutter and Tool Grinder is designed to effi- 
ciently perform a wide range of grinding operations. Thus, 
tools and cutters can be ground in shortest possible time 
to keep production costs at a minimum. 


FEATURES: 


Universal operating positions—all within comfortable 
reach of operator. e Anti-friction cross saddle mounting 
assures sensitive control to cross feed. e Table traverses 
on precision roller chains, giving ‘‘fingertip’” control. e 
Table dogs reversible—one end spring loaded and the 
other a dead stop. e Table swivels a full 90 degrees in 
left-hand direction and 45 degrees right-hand. e Large 
diameter wheel spindle, mounted on specially selected 
preloaded bearings. e Universal Cutter Head adjustable 
to swing from 8” to 12” diameters. e Cutter Head and 
Tailstock provided with clearance angle setting adjust- 
ments. e Attachments available to cover a wide range 
of tool and cutter grinding operations. 


For additional information, write for Micromatic 
Bulletin 139W. 


MODEL 310 
CUTTER AND TOOL GRINDER 
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INVITE ANY COMPARISON 


D erations, and Grinding Efficiency 


| | The 540 Surface Grinder (6’x 18” capacity) has 
; | more than just the essential qualities required to 
provide high caliber surface grinding. Its simplicity of 
design provides ease of operation while inherent ac- 
curacy and efficiency assure excellent grinding per- 
formance. Thousands of these grinders have been 
purchased by discerning users in every part of the 
world. 


ie Ed 


For additional information, send for Micromatic 
Bulletin C183. 


FEATURES: 


Completely centralized controls within easy reach 
_| of operator. e Patented low-pressure, long-life 
f Hydraulic System operating from self-contained motor 
driven pump unit. e Table traverse rates variable 
from 5 to 40 feet per minute. Smooth and shockless 
reversing at maximum speeds. e Cross-feed auto- 
matically variable from .01” to .07” per stroke. e 
Hand controls provided for both traverse and cross- 
feed. Micrometer adjustment to cross-feed in .0001” 
divisions. e Vertical adjustment of wheelhead con- 
trolled by conveniently placed handwheel having a 
micrometer knob adjustment in .0001” divisions. e 
| | Wheelhead slide operates on ball bearing rollers run- 
ning on precision ground bars, providing absolute MODEL 540 
sensitivity of vertical feed. e Automatic vertical 
, | wheelhead feed and electric lift (can be fitted as extra ’ HYDRAULIC SURFACE GRINDER 
features). e Numerous attachments, including form 
tool grinding equipment, are available to assure full 
versatility. 


Models 1300, 1305 and 1310 precision grinders are 
of simple, accurate, and rugged design. The three 
capacities are: 8” swing and 18” between centers; 10” x 
27”; and 10” x 40”. Several types of wheelheads of proven 
design are available. For external cylindrical or taper, 
internal, and cutter and tool grinding, these grinders 
offer unusual efficiencies. Additional information regard- 
ing features and accessory equipment for these grinders 
is found in Micromatic Bulletin 208M; send for your 
copy. 
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FEATURES: 


Shockless table reversal at all speeds. e Micrometer 
movements on table and cross-traverse. e Trouble-free, 
low-pressure hydraulic system. e Nitralloy wheel 
spindle running in plain bearings. e Super-accurate 
workhead spindle in selected plain bearings. e Surface 
finish to 1 microinch. e Parallel grinding to within 
.00025” in the center over 24”. e Table reversal accura- 
cies: .0005” for models 1300 and 1310, and .001” for 
model 1305, at maximum table speeds. e Minimum 
stroke of .020” at maximum table speed. 
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% MICROMATIC 


( } SALES AND SERVICE 


Since 1929, Micromatic has been constantly expanding 
every phase of its operation—plant, research, products, sales 
and services. And, the same unusual sales-engineering service 
that has typified Micromatic marketing activities for over 
thirty years, is now applied to the selling and servicing of these 

rinders. Specifically, Micromatic accepts full responsibility oA hd 
or every installation. Both the grinding machines and results | psa AT 
obtained are guaranteed. 


MANUFACTURED BY JONES-SHIPMAN 
JONES-SHIPMAN | 
To DESIGN AND MANUFACTURING 


Jones & Shipman started business in 1898 and has been 
designing and manufacturing grinders since 1910. They main- 
tain a continuous research and development program that is 
designed to keep their grinders ahead of the industry in all 
phases of operation and application. Manufacturing facilities 
are all modern and skilled personnel with years of experience 
—twenty-five percent of their employees have twenty or more 
years of service—assure highest quality workmanship. 


MANUFACTURED BY 


JONES-SHIPMAN 


LEICESTER, ENGLAND 


..-FOR GRINDING APPLICATIONS LIKE THESE 


Grinding reamers—toothrest Grinding a cutter—indexing Grinding grooves in mold for Grinding the side faces of a 
provides indexing. finger is set to tooth spiral. miniature rubber tires. side and face milling cutter. 


~ 
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“ = i -& 
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Grinding gun-metal gate Grinding the flutes of hob— Form grinding the pad faces Optical dividing—finest 
brackets for projectors. indexing attachment is used. on valve rocker arms. reading is 6 seconds of arc. 


FOR ADDITIONAL INFORMATION, i Septemt 
write for literature that completely describes each grinder. 7 
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Figure No. 1. Rotary Contour Gage. Arrow points 
to the 16” diameter ring having all ground surfaces 
parallel and square within 50 millionths. 


Vee Groove Ground To Within 


50 Millionths 


Special to Grinding & Finishing 


@ In manufacturing a number of inspection ma- 
chines of the type shown in Figure No. 1, the 
Sheffield Corporation, Dayton, Ohio, faced the prob- 
lem of having to finish grind a Vee groove on the 
outside diameter of a 16” ring concentric and round 
within 50 millionths. The Company, a major manu- 
facturer of dimensional inspection instruments and 
machine tools, is a subsidiary of Bendix Aviation 
Corporation. 

The ultra-precise gage inspects the inner and outer 
contours of an object of great accuracy as the part 


is rotated, It automatically computes the algebraic 
difference between the two values to determine 
wall thickness and records the data on the chart. 
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Figure No. 2. Air gage inspection qualified the ring 
before it was sent to the jig grinder. 


Figure No. 3. Checking runout with the Feather- 
touch indicator as the Roto-Grind rotates the ring. 


Standard grinding methods were not used to proc- 
ess the ring because of the buildup of cumulative 
errors. Instead, the ring was mounted on a 15” 
diameter Roto-Grind Table and ground on a Moore 
Jig Grinder. 

The Roto-Grind is a motorized rotary table with 
variable speed range from 20 to 60 rpm with for- 
ward and reverse rotation. It is a product of the 
M & M Tool & Manufacturing Company, Dayton, 
Ohio. 

The tolerance requirements for the ring read as 
follows: “Hold the 16.2500 + .0001 dia Vee (over 
the balls) with the 12.2500 + .001 -0 inside diam- 
eter concentric and round within .000050.”. Work- 
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VEE GROOVE GROUND 


the balls) with the 12.2500 + 1.001 —0 
inside diameter concentric and round 
within .000050.”" Workpiece material— 
SAE 4615 forging, carburized and hard- 
ened to 63-65 Rc, and drawn and 
frozen for stability. 


SETUP AND INSPECTION 


Both air and electronic measuring 
instruments were used. A column-type 
Precisionaire instruments qualified 
ring dimensions prior to mounting on 
the Roto-Grind (See Figure No. 2); 
while the electronic gage, a Feather- 
touch indicator and Accutron amplifier 


indicated the precise setup operation 
as well as in-process and final inspec- 
tion of the part. 


Parallelism of the ring with the table 
was checked with the tip of the 
Feathertouch stylus indicating against 
the top surface of the ring as the Roto- 
Grind rotated the part. Any deviation, 
such as a high spot, was instantly re- 
vealed by the magnified movement of 
the amplifier’s indicator. Each gradua- 
tion on the scale of the 20,000 to 1 am- 
plifier indicated a deviation of .000010 
of an inch. 


WHY 


The 


LAPMASTER 
Portable 


Polishing Stand 


Makes polishing much easier because it holds 
polishing paper taut and wrinkle-free... 
always. Provides replacement of worn paper 
with new section . . . immediately. Steel stage 
has been lapped to precision flatness to assure 
a perfect polishing surface . . . forever. 

The Lapmaster Polishing Stand is ideally 
suited for polishing work pieces prior to 
inspection . . . in the experimental mechanical 


Always Taut... Eliminates Dubbing of 
Work Edges. Large Capacity Chamber. 
Holds 50 Yd. Roll of Paper. 


laboratory...and for small run polishing jobs. 
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Get further facts and details... 
Write for copy of Bulletin L-410. 


CRANE PACKING COMPANY 
6417 OAKTON STREET 
MORTON GROVE, ILLINOIS (Chicago Suburb) 


In Canada: 
Crane Packing Co., Ltd., Hamilton, Ont. 


Use postpaid card. Circle No. 224 
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continued 


Where a deviation was indicated th« 
operator disengaged the clutch on the 
Roto-Grind, permitting him to rotate 
the ring by hand for closer examination 
and marking of the highspot. 


Truing the ring with the table was 
performed in similar manner with th« 
gage tip indicating against the insid« 
diameter of the ring. 


With the ring securely clamped 
parallel and true to the table, runou: 
was checked with the Feathertouc! 
indicator contacting a side of the Ve« 
and the amount of deviation read and 
marked on the ring. See Figure No. 3 


GRINDING THE GROOVE 


One side of the Vee was finish ground 
at a time. A Moore 1%” 
general purpose Stem Wheel of 46 grit 
was used. Wheel speed was 30,000 rpm 
and the Roto-Grind table was set at 
40. Approximately .001 stock was re- 
moved from each side. 


diameter 


Concentricity was checked again and 
again during grinding so that stock 
removal was not left to chance. The 
operator knew at all times how much 
stock should be ground off and where. 


Sheffield also uses Roto-Grind units 
in grinding many types of die sections 
and ring contours on surface and jig 
grinders. eee 
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“Your wife is on the phone... 
want to listen to her?” 


GRINDING and FINISHING 
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What's the Status of 
ZIRCONIUM TYPE ABRASIVES? 


Fused zirconia and zirconia-titania type abrasives have proved 
themselves superior to aluminum oxide and silicon carbide in 
snagging stainless, show promise in other applications. 


By CHARLES W. F. JACOBS, Senior Ceramist 


Titanium Alloy Mfg. Division, 
National Lead Company 


@ The development of new metals and alloys has 
confronted industry with many new and difficult grind- 
ing and finishing problems. Such metals as zirconium, Metal removal (tbs 
titanium, the newer stainless steels and super-alloys, whee! los es ho P ih 
are not always amenable to standard grinding and 
finishing techniques, This situation has led to the in- 
vestigation of new compositions of matter for abrasive - 
use since fused alumina and silicon carbide, (the Ki al 
commonly used abrasives), have not proven completely , 
efficient in all applications. . 

The snagging of austenitic type stainless steels, ss 
titanium and zirconium is perhaps one of the largest ; Fa f Fd 
problems encountered. In these applications, alumina 
and silicon carbide have not shown their usual ex- J i ri 
cellence as metal removers. Of these two products, J. Vy PA 
alumina is by far the better, but in most cases its ‘ 
efficiency is below that desired. 

The initial cost of one abrasive grain may be higher 
than another, but the quantity of metal removed may 
be so much greater and quality of finish so much 


better that the ultimate cost of the operation will be 
less. This is true in the case of the zirconia-titania type 
abrasives in the snagging of stainless steel. 

The properties of an abrasive grit of interest to the 
grinding wheel manufacturer are hardness, toughness 
and, for practical wheel design, specific gravity. Table 


Results of snagging test showing efficiency of 
various types of aluminum oxide (pentagonal figure 
upper center) compared with zirconia-titania and 
fused zirconia (lower right). 


I compares these properties for wheel grade silicon 
FIGURE 2 
i SS = oe Grinding Wheel Trials @%x1"x3-1/2 
TABLE I No, 430 Stainless Steet 
Some Properties of Abrasive Grain 

Abrasive Diamond Tough- Specific " 0 100% A1z205 Grain 

Pyramid ness* Gravity = : ,, 100% Atz0s Gratin 

Hardness/100 : (40% 85/15 Abfasive Gram 
gms - * @ (30% Al,0 Grain 
SiC 2500 12-20 3.2 bs (ASE arematne eh 
A1,0, 1700-1900 33-55 3.96 . 
TAM 85/15 1000-1200 40-60 5.40 s 
Fused ZrO. 920-960 45-65 5.70 g 0 
*Ballmill toughness test using 100 grams —14+16 - e 
mesh, abrasive, *4” steel balls, milling 30 minutes 
and determining the weight of material remaining on = 
a 16 mesh screen. - ‘ 
TABLE I 10 12 14 16 18 20 
Values Obtained in Snagging Wheel Trials Pounde of Metal Removed/Hour 
Abrasive Grain Used Metal-Ibs./hour 
Cults tnchen/ieer of wheel Results of tests comparing 100% aluminum oxide 
Fused A1.O; 22.46 P s : fs ‘ : 
wheels of aluminum oxide mixed with zirconia 


TAM 85/15 Abrasive 93.42 Sa . 
a ; titania grit. 
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TO THE TOP BUY 
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WHEEL 


Custom Built for the Job at No Extra Cost 


Your custom built Action Diamond wheel has the same price tag as 
any diamond wheel of comparable specifications. The extra production 
per wheel delivered is all profit for you. Call Action in, by letter or 
‘phone. Show us your grinding problem. You are guaranteed an expert 
analysis of your diamond wheel requirements at no cost, no obligation. 


At ACTION... The Right Wheel For Your Material 


ROBoT RESIN 
DIAMOND 
WHEELS 


© for wet or dry grinding. 


JETALINE 
DIAMOND 
WHEELS 


e for conventional wet grinding. 
© for electrolytic grinding. 


JETALINE 


METAL BONDED 
ABRASIVE WHEELS 


@ for electrolytic grinding. 


PHONE, WRITE, OR TELETYPE 


CTION DIAMOND TOOL CO. 


The Pioneer of The Modern Diamond Wheel 


4545 WEST GRAND AVENUE, CHICAGO 39, ILLINOIS 
Telephone: CApitol 7-S5321 Teletype: CG 3393 
Use postpaid card. Circle No. 226 
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carbide, fused 
zirconia-titania 


TAM 85/15 
and fused 
ZrO» abrasive. While these properties 
give indications of what a particula: 
grit may do, a more practical mean: 
of evaluation is to test a wheel con- 
taining the particular abrasive in ar 
actual grinding operation. 

Figure I shows the results of a series 
of snagging wheel tests. The wheel: 
used were resin bonded 16” x 2” x 6’ 
containing a mixture of 12, 14 and lf 
grits. The grits used were TAM 85/15 
abrasive, 


alumina, 
abrasive 


fused zirconia and severa 
types of fused alumina. In this trial a 
swing frame grinder was used, the 
operator having no knowledge of th« 
types of wheels undergoing test. Th« 
metal billets were austenitic stainless 

The results of these snagging tests 
show the ranges of efficiency which ar« 
obtainable from various types of fused 
alumina grits in snagging operations 
as well as the single points designating 
the relative efficiencies of TAM 85/15 
ZrOsTiO» abrasive and fused ZrO. for 
a specific grade of product. 

Results of another test of snagging 
wheels on stainless steel is shown by 
the data in Table 2. This test indicates 
an efficiency increase of approximately 
400% with titania grit 
versus the alumina grit. The same ap- 
proximate values were obtained in the 
snagging of titanium metal. 

Results of a third trial using mixed 
wheels of Al»O; and TAM 85/15 abra- 
sive grain compared with a 100% A1,0, 
wheel are showr in Figure 2. The 
wheels used were resin bonded 8” x 
1” x 312”. The metal ground was No. 430 
stainless steel. 

Since snagging wheel and off-hand 
grinding trials have shown the excel- 
lence of this ZrOeTiOe type of grain, 
it seems reasonable to believe that this 


the zirconia 


new type of abrasive composition will 
also show itself to be practical in or- 
ganically bonded abrasives for use in 
most grinding and finishing processes 
for stainless steel, titanium and zirco- 
nium. The application of this type of 
grit, which tough and 
wear resistant, for the manufacture of 
tumbling hones for barrel finishing is 
being investigated and shows promise. 

TAM 85/15 Abrasive, on the basis of 
numerous field trials has indicated its 


is extremely 


potentialities as a new abrasive mate- 
rial. As with all new products, a large 
amount of work is still necessary to 
explore all possible use of this new 
abrasive product in the metal finishing 
industry. eee 


GRINDING and FINISHING 
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SET OPTIMUM TOOL 
CUTTING EDGE di 


DETERMINE WHEN TO 


3 short steps to ~—> 


longer tool life with the 
ourfi 


The Brush Surfindicator can increase your tool life 
up to 50% by setting microinch specifications on 


be 
oJ 


; 
ies k 


(1) The cutting edge of the tool for optimum 
cutting efficiency. 


(2) The stock surface to arrive at the most 
efficient cutting angle of the tool. 


(3) The surface finish to determine exact point in 
the production run at which to replace the tool. 


- Your production runs can be lengthened— 
: <a machine shutdowns and rejects reduced — your 
Tir quality maintained with the Brush Surfindicator. 


A demonstration can be arranged in your plant. 
Call us—set a date—we’ll be there! 


VISION OF 


37TH AND PERKINS | CLEVITE | CLEVELAND 14, OHIO 
CosFroRration 


Use postpaid ca:d. Circle No. 227 


—brush INSTRUMENTS 
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How Microstoning Works ...(1) Supfina Attachment mounts quickly on 
lathe tool post. Pressing pushbutton valve extends stone guide, brings abrasive 
stone into contact with work. (2) Due to bonding material, stone quickly conforms 
to shape of workpiece. Constant downward pressure on stone maintains uniform 
abrading action and produces a controlled micro-inch surface finish. (3) As 
work rotates, stone is oscillated parallel to the work axis. Lathe power feed 
carries the stone the full length of the work. Typical applications include: roll 
finishing, bearing surfaces, machine tool spindles, guide pins, piston sealing 
rings, precious metal rolls and electroplating preparation. 


MENS E OT yt 2 
oF Oe nee 


; 
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Here is metalworking’s biggest breakthrough in twenty 
five years of finishing improvements... the new Taft-Peirce 
Supfina machine tool attachments, originated in Wes 
Germany and develo and manufactured by Taft-Pei 
for exclusive sale in this country. 

So remarkable are the results that a new word had to 
coined: ‘“‘Microstoning.’’ Microstoning is an abrasive fi 
finishing process that generates a controlled micro-inch finis 


geometrical errors caused during previous machining. 
Completely versatile and easy-to-use... Taft-Peirce 
Supfina attachments can be used on all machine tools with 


Use postpaid card. Circle No. 228 
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gevolutionary 7224222. surface finish and geometric correction 


yput modification and can be yey in any position by Find out about Microstoning and 
ePsing standard mounting bars. Set-up is quick and easy. Taft-Peirce/ Supfina, now! No matter 
<4 Low in price, minimum maintenance .. . Because what your present finishing system is, you 
c@ aft-Peirce/Supfina is a machine tool attachment, your first should investigate the dynamic break- 
ost is small. And Supfina has been ingeniously designed for through of Microstoning and Taft-Peirce 
»grouble-free operation. Supfina. Call or write for complete 
Many —- qyerinatiies . . . Supfina does its job information. Taft-Peirce Manufacturing 
jextremely fast. Final finish can be attained in a matter of Company, 19 Mechanic Avenue, 
minutes, and there are many short-cut possibilities, such as Woonsocket, Rhode Island. 


limination of surface grinding, salvaging of rejects, simpli- 
»fed geometrical correction and the unique opportunity to 
#mprove product quality without increasing costs. 


ZH TAFT-PEIRCE 
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The How and Why of Gaging 


Gage Blocks: 


Industry’s Links to Precision 


Gage blocks are part of the equipment in every precision grinding 
shop in the country, and are becoming more and more important, 
and more and more versatile, as precision moves out of the lab and 
into the shop. This article discusses and describes the types 
and sets of blocks available, contains tips for getting better 
wear and greater accuracy from gage blocks. 


By RICHARD L. McKEE 
Associate Editor 


@ The assembly of close-precision parts gathered 
from Pittsburgh, Detroit and Los Angeles—or from 
Canada, England and South Africa, for that matter— 
is an every day miracle now. A routine. 

Forty years ago it would have been a seven-day 
wonder. Sixty years ago, an impossibility. 

Such a condition, of course, results partly from 
production methods by which such parts can be made— 
grinding, honing, lapping, barrel finishing, abrasive 
belts, to mention a few. Partially it derives from 
gages that check accurately to tolerances and at 
speeds unheard of only a few years back. Partially 
it is due to the existence of a universal, indestructible 
and reproducible standard based on light wave length. 


But the links holding these together are gage blocks, 
inconspicuous wafers and blocks of steel or carbide, 
arranged in orderly rows in chests or cases on the 
work benches and in the laboratories of plants all 
over the world. 

These gage blocks, with their mysterious power to 
“wring” or adhere to each other and form literally 
thousands of different dimensions, find a variety of 
applications in every shop. They are used to set and 
check dial indicators, comparators, and all kinds of 
fixed gages. They can be used for direct measurements 
on piece-parts. With accessories, they can be made into 
gages and instruments for accurate inspection and 
layout, then disassembled and re-used again and again. 
They are so handy that it is hard to realize how in- 
dustry got along before they were developed. 

The difficulties of using scribed lines for precise 
measurement, for instance, are apparent. Aside from 
problems in reading and interpretation, the thickness 
of the lines themselves soon causes an overlap which 
makes them impossible. Measuring rods or bars on 
which end-to-end comparisons can be made find 
limited applications. A major obstacle to their use 
is maintaining a sufficient stock of rods. 

It was such a rod, however, that Carl E. Johannson 
was using late in the nineteenth century when he 
conceived the idea of gage blocks—a series of blocks 
that could be combined to form an accurate end-to-end 


Setting comparator with rectangular gage blocks 
for standard inspection procedure. (Photo—Fonda 
Gage Company, Inc., Federal Products Corporation) 


Gaging 
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These blocks have 
been wrung together to 


show the remarkable 
clinging power of 
these precision  sur- 


faces. (Photo—Pratt & 
Whitney.) 


measuring bar. His basic idea is still in use, and prob- 
ably many of the men who use “Jo-blocks” every day 
have never heard of him. 

The second basic contribution to the development 
of gage blocks was made by Major William E. Hoke, 
who as head of the Gage Division of the U. S. Bureau 
of Standards in 1918 is credited 
processes for mechanical lapping of gage blocks. This 


with developing 


development lowered the cost, improved the quality, 
and in effect made gage blocks practical for general 
Hoke gage 
block with a center hole which is still frequently 


industrial use. also designed a square 
referred to by his name, though such reference prop- 
erly applies only to blocks made by Pratt & Whitney. 
Design of blocks 

For practical purposes, gage blocks today follow 
the designs of one or the other of these two men. 
Perhaps three-fourths or more are rectangular, similar 
to the original Johannson blocks. Most of the rest are 
square with center holes, patterned on the Hoke design. 
Round blocks and square blocks without center holes 
are also used. 

Both major designs have their advantages. The form 
and working surfaces of the square blocks make them 
less likely to be knocked over when stacked, easy 
to handle, and tend to reduce wear by varying the habit 
of always wringing blocks together in the same direc- 
tion. The center hole permits the use of tie rods for 
simple and convenient assembly of blocks with acces- 
sories for a number of applications. 

Rectangular blocks tend to be somewhat less costly 
and are lighter than square blocks. The rectangular 
design permits their use in spaces inaccessible for 
other types. While the difficulty of assembling them 
with accessories was a handicap for a number of years, 
recently-developed holders have eliminated this 


and _ prob- 


Design, however, is only one variant 
ably not the most important one—which determines 
the service and satisfaction that a user will get out of 
his gage blocks. Other factors are the grade of the 
blocks; the material of which they are made; the 
methods of manufacture, including the application of 
tolerances; the size of the set and the accessories in 
relation to the potential applications; the care which 
the set is given in use, including proper “wringing” 
technique; an adequate program of recalibration, and 
variation in combinations in forming the most-used 
dimensions to distribute block wear. 

Grades of Gage Blocks 

The system of grades for gage blocks might be pic- 
tured as a sort of pyramid, with the lowest sets of 
work or shop blocks on the bottom and the ultimate 
of the grand master sets of the Bureau of Standards 
at the top. The difference is in the guaranteed degree 
of accuracy. In general usage, the highest grade blocks 
are guaranteed to a tolerance of plus or minus .000002” 
per inch of length, with all blocks less than one inch 
long allowed the same tolerances as the one-inch. 

The current Federal specification for Gage Blocks, 
Attachments (GGG-G-15: 
1956) has the following grades: 

AA—Laboratory, which are designated for use as 
laboratory working standards for calibrating other gage 
blocks or for the inspection of other types of gages; 

A—Inspection, assigned for the inspection of tool shop 


and Accessories June 7, 


projects; and 

B—Work, for laying out and setting up work with 
high accuracy for machining operations. Tolerances 
for length of blocks are shown in Table I, 

An indication of the upgrading in precision is the 
availability of blocks made to tolerances between those 
established in the Federal specifications. Some manu- 
facturers no longer offer blocks of Grade B quality. 


September, 1959 


problem. 
One inch and less Each additional inch 
Grade English Metric English | Metric 
Plus Minus Plus Minus Plus | Minus | Plus | Minus 
Inch Inch Mm Mm. Inch | Inch | Mm. | Mm. 
| 
Pe vinedcew 0.000002 0.000002 0.00005 0.00005 0.000002 | 0.000002 | 0.00005 | 0.00005 
| | 
_ Pee 000006 000002 00015 | 00005 000006 | 000002 | 00015 00005 
ee 000010 .000006 .00025 | 00015 000010 | .000006 | 00025 00015 
aaa a ay 5 i a See 
TABLE I—The length of a gage block is the distance between the wringing surfaces. 
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Size of Set 

The original Johannson set on which the first patent 
was granted consisted of 111 blocks. Today blocks can 
be had in sets of almost any size from 5 to 121 pieces. 
These numbers can be modified, for instance, by the 
addition of carbide wear blocks. 

The two basic sets would probably consist of 33- and 
81- blocks, generally beefed out with supplementary 
blocks to 34, 35, 36, or 38 blocks in the one range, or 
to 82, 83, 84, 85, 86 or 88 in the other. As a point of 
reference, Federal Specification GGG-GI15 lists 174 
standard sizes of blocks ranging from .010” to 20.000”. 

A relatively new approach to the problem of the 
size of gage block sets is a 56-piece set (54 blocks and 
2 wear blocks) which is now available. Developed on a 
statistical analysis of the most-used blocks and the 
most-used dimensions in shop inspection and machine 
set-up work, this set is said to provide more of the 
frequently-used dimensions than the standard 81-piece 
sets developed nearly half-a-century ago. 

Accessories make it possible to use gage blocks 
directly in the shop and to eliminate one step in the 
checking of measurements. For instance, rather than 
using a snap gage to check the workpiece and gage 
blocks to check the snap gage, it is possible to make a 


Checking the wringing surfaces of gage blocks with 
a fused quartz optical flat under a Monolight. 
Straight, parallel bands like these indicate flat 
wringing surfaces. (Photo—The Van Keuren Co.) 


snap gage directly from blocks. This eliminates the 
second checking operation and reduces the chances 
of error in the transfer of measurements. In addition, 
all the blocks and accessories are available for future 
use when the application for which they were made 
up is finished. 

Materials 

Gage blocks are usually made of SAE 52100 steel 
with a minimum hardness of Rockwell C65 measured 
on or adjacent to a wringing surface, sometimes of 
steel with a facing of hard chrome plate, or they may 
be made of tungsten or chrome carbide. 

Steel wears out fastest, is subject to rusting and 
corrosion if not adequately protected. On the other 
hand, steel gage blocks have the same coefficient of 
expansion as steel workpieces in the shop. This means 


that the blocks will remain accurate enough for most 
shops in spite of variations in temperature, as long as 
only ferrous metals are being worked on. Steel als: 
enjoys a price advantage over other materia's. 

Chrome-plated blocks wear longer than steel, ar 
somewhat higher-priced. They do not necessarily wring 
as well as steel, and the difference in compressibility of 
the chrome plating could contribute to gaging errors 
on high-precision work. 

Tungsten carbide wears longer than chrome car- 
bide, and both wear longer than either type of steel 
This is the reason for making wear blocks of carbide 
Where shop temperatures vary in the working of 
steels, the differing rates of expansion and contraction 
of ferrous metals and the carbides can cause problems 
Carbide blocks are highest in price. 

Grinding shops generally provide most severe wea! 
conditions on gage blocks. Even the best steel blocks 
may be rubbed undersize in only a few months time 
Frequent recalibration is a necessity. Under these 
conditions the superiority of steel in expansion and 
contraction needs to be examined very carefully against 
the better wear of the carbides. 

Gage makers are constantly on the alert for new and 
better materials. Stainless steel and zirconium are 
two which are approaching full-scale production. 


Methods of Manufacture 

The extent to which any gage blocks meet require- 
ments for flatness, parallelism, length (the length of 
a block, incidentally, is always the distance between 
the gaging surfaces) and resistance to corrosion stems 
directly from the making processes. No manufzcturer, 
of course, releases the exact procedure. However, the 
following sequence may be regarded as typical: 

Cutting bar stock to length with an abrasive wheel. 

Rough surface grinding. 

Special heat treating. 

Finish surface grinding. 

Seasoning or stabilization, to insure constant size. 

Breaking the corners, to prevent damage to other 

blocks or injury to operator. 

Etching, to provide proper identification. 

Rough lapping. 

Semi-finish lapping. 

First “polishing.” 

Final “polishing.” 

It is typical of the care required that the final opera- 
tions are carried out in an air-conditioned room, 
where temperature is controlled at 68° F. (20° C.) 
+ one-half a degree. 

The manner in which tolerances are applied is 
another facet of the manufacturing process which 
is important to the user. Federal tolerances are 
bilateral, both plus and minus, but tending to be 
heavy on the plus side. Manufacturers’ tolerances 
are similarly stated, on the premise that this pro- 
duces combinations of blocks which are closer to 
the nominal dimension. The plus and minus blocks 
tend to average out. At least one maker, however, 
produces blocks on a “minus nothing” basis. 

Of one thing the user can be sure, Whoever manu- 
factures the gage blocks he buys has gone to con- 
siderable pains to supply a product accurate within 
stated tolerances, long-wearing and stable. The value 
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which the user gets from his set depends at least 
as much on what he does with it and how he takes 
care of it as it does on how it was originally made. 


Recalibration 

Every set of gage blocks need to be recalibrated 
periodically, to insure that it retains the accuracy 
it was made to deliver. Gage blocks do wear. For 
that reason, regular checking is one precaution to 
indicate when the wear becomes critical. 

How often? That depends on the frequency and 
‘severity of use, as well as the precision demanded, 
but as a guide, here are the intervals established 
in Federal specifications: 


Grade Name Interval 
AA Laboratory Annually 
A Inspection Quarterly 
B Work Semiannually, 


or more often as warranted. 
Again, however, the severity of gaging conditions 
in grinding shops needs to be emphasized. This 
could definitely shorten the intervals listed above 
from Federal requirements. 
Many companies will find that the best solution 
to this problem is to use the recalibration service 
offered by all the major makers. 


Care of Gage Blocks 


Constant attention to cleanliness is the keystone of 
proper care of gage blocks. More than any one other 
factor, probably, protection of each set against dust, 
metal chips and grinding swarf will prolong its ac- 
curate life. The tips below detail this general idea. 

1. The gaging surfaces of blocks should be touched 
as little as possible. Grasp the block firmly, to prevent 
slipping or dropping, on two of the other surfaces. 

2. The operator’s or inspector’s hands, and any sur- 
faces with which a gage block may come in contact, 
should be clean. 


3. Use solvent recommended by the maker for clean- 
ing blocks. Dry the blocks with a clean chamois, soft 
lint-free cloth or tissue. 

4. When blocks are not in use, keep them covered 
with rust-preventive oil or grease as recommended by 
the manufacturer. The case should be opened only to 
remove or replace blocks. 

5. Any block that is smooth, clean and free from 
burrs should wring easily. Rubbing one across the 
operator’s arm is not necessary to assist in wringing, 
may cause the block to pick up dirt or perspiration, 
which may rust or corrode the block. 

6. Always deburr any block that has been dropped 
or has struck another object sharply. Check it out with 
an optical flat if in doubt. 

7. As a rule, break stacks of blocks apart at the 
end of each day or shift, clean the blocks and return 
them to their proper niches. If a stack must be retained 
for a longer time, wring it with a fine film of non- 
corrosive oil. 

8. Periodically, all blocks in a set should be removed 
from their case. The case then should be saturated 
with a good cleaning fluid, after which the slots 
should be brushed with a stiff brush. This will re- 
move any accumulated dust. 


: Pah ts" . ~ ee et ae : 
Demonstrating how the adjustable tie rods are used 
to make up a dimension for an internal precision 


measurement. (Photo—Pratt & Whitney.) 


Size Combinations 

A flexible approach to the problem of selection 
of blocks to make up various size combinations is 
another aid to long life of a set. The basic rule, of 
course, is to select the fewest blocks that will form 
the required dimension. If this is always done, how- 
ever, it will result in undue wear on the blocks 
used for common combinations. 

Further, the need to make up a given dimension 
more than once from the same set at the same 
time arises often enough to be considered. Alternate 
methods of selection usually increase slightly. 

When there is no combination of blocks that will 
produce a required dimension, two stacks whose differ- 
ence is that dimension may be used. For instance, 
the height of .2018” can be produced by using 
a .1002 block with a .102 block and a .200 block. To set 
a dial indicator to .2018 by this method, wring the 
two larger blocks (.102 and .200) together and wring 
them in turn to the anvil. Set the indicator to their 
sum, .3020. Remove these two blocks from the anvil 
and wring the .1002 block to it. When this block is 
used as an anvil, the instrument is set for .2018”. 

Tables listing suggested combinations for a wide 
variety of dimensions are available. However, since 
there are many dimensions not included, it is prac- 
tical for everyone using gage blocks—grinder oper- 
ators, inspectors, toolmakers—to know the routines. 


A set of rectangular gage blocks. This case is de- 
signed so that each block fits into its own niche, 
with half below the top surface, reducing the 
possibility of its dropping out. (Photo—George 
Scherr Co., Inc.) 
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A. Be sure gaging sur- 
faces are clean. 


B. Overlap gaging sur- 
faces about 1/8”. 


C. Pressing blocks 
lightly, slip one over 
the other. 


D. Slip blocks smooth- 
ly until gaging sur- 
faces are fully mated. 


E. Blocks now adhere. 


Wringing gage blocks. Another widely-used method 
is to slide the blocks together with a circular 
motion, then half out of engagement before the 
blocks are fully wrung. Both methods stress the 
need for preventing scratches from the corners of 
blocks, as well as care in removing foreign matter. 
(Photos—The DoAll Company) 


The fundamental idea of gage block selection is 
that figures in the desired dimension are eliminated 
from the right. In the examples given below, the 
required dimension is the top figure. Blocks picked 
out are written down in two columns, once for 
subtraction from the kase figure, once to add for 
checking, as follows: 


Preferred Alternate 
Method Method 
Dimension 1.3427 1.3427 
Eliminate the 7 1007 ~=.1007 1004 .1004* 
1.2420 1.2423 
1003 =.1003* 
1.1420 
Eliminate the 2 112 112 
Eliminate the 3 & 1 .130 130 
1.130 142 .142** 
1.000 1.000 
Eliminate the 1.0 1.000 1.000 .200 .200* 
8000 
8000 §©.8000* 
0.000 1.3427 0.000 1.3427 


* When no available block will eliminate the last 
figure at the right, two blocks totaling the same 
figure may be used. As indicated, this may change 
the additional blocks selected. 

** One block eliminates three figures. A_ selection 
like this is desirable when additional blocks must 
be used elsewhere in the combination. 


Proper “wringing” technique 

Exactly what it is that makes gage blocks wring 
is not entirely certain, A simple explanation would 
be that it results from a combination of molecular 
attraction and a minute film of oil or moisture. 

Two: blocks may stick together and still not be 
properly wrung. Air may be trapped between them. 
Correct wringing, however, contributes much to ac- 
curacy, in the first place, and prolongs the life of 
a set of blocks, in the second. 

One other significant point: if a block does not 
wring readily, it is likely that it has been dropped 
or bumped against another block, and has acquired 
a burr. This can be removed by rubbing the block 
over a deburring stone. Two or three strokes are 
often enough to remedy the effect. As the bur 
is removed, the block will tend to wring itself to 
the stone. 


(Acknowledgment is made to Mr. Donald W. Mueller. auabre corre 
engineer, The DoALL Company, for review of the above materia, 3 


(Editor’s Note: This is the second of a series of arti- 
cles on gaging for grinding. 


The first, in the August, 1959, issue of GRINDING 
and FINISHING, discussed some of the fundamentals 
of gaging, indicated factors to be considered in the 
selection of gages. It stressed the necessity for match- 
ing the gaging set-up with the applications, in terms 
of precision required, production rate, dimensions to 
be checked, percent of production to be checked, 
location, and construction of the instruments. 

Future articles will deal with direct-reading gages: 
dial indicators; air gages; 
gaging; optical gaging and sonic gaging.) 


electric and electronic 
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The Know-How 
of Abrasive 
Cutting-Off 


Thin abrasive wheels are superior in 
cost, speed, finish and versatility 

for many cut-off operations. Knowing 
how to use them properly is essential 
for best results. 


By CHRISTOPHER H. HILL, SR. 


@ The development of well-engineered and sturdily- 
built machines and recent improvements in wheels 
have brought abrasive cutting-off to maturity as a 
production and toolroom method. Smoother finishes, 
as compared with the saw, faster cuts and closer 
tolerances are possible, but they do not come auto- 
matically. They are the result of some know-how. 

The variety of materials that can be cut-off quicker, 
better and more cheaply by abrasives is extensive. 
Steels of any alloy, either hard or soft, glass, plastics 
and rubber are only a few examples. On soft steels 
the advantage in time is at least 20 to 1 over the steel 
saw, which cannot cut-off hardened steel and many 
of the other materials which the abrasive wheel parts 
easily and quickly. 

Most cutting-off is done with hand feed. The wheel 
should be brought quickly to the work, slowed down 


Comparison of quality of cut of an abrasive cut-off 
wheel (left) and a metal saw. 
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Abrasive cut-off machine set up ready for operation. Note 
that the wheel is almost completely enclosed by the guard. 
Hold-down clamp is just under the wheel. 


just before it touches the piece to be cut off, then 
started slowly into the cut in order not to break the 
wheel or cause it to lead off. After the wheel enters 
the work it should be forced through its cut to its 
capacity. 

Pushing the wheel slowly through the work causes 
it to glaze, thereby causing it to heat and lead off, not 
making a square cut. A cutting-off wheel will stand 
an unbelievable amount of pressure on its face, but 
can be broken quite easily by side pressure. A rub- 
ber-bonded wheel is more flexible than resinoid, but 


Example of cut-off wheel work. The thin abrasive 
wheel easily slices off the rings from the original 
tube. 
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Three types of abrasive cut-off wheels. At top is 
a rubber-bonded wheel, with holes to carry the 
coolant into the cut. In the middle is a cotton-fiber 
reinforced wheel and at the bottom a resinoid cut- 
off wheel. 


a cotton fiber reinforced resinoid wheel is most flexible 
of the three. 

A well-engineered cutting-off machine comes with 
sufficient power and speed to prevent the wheel from 
slowing down or stalling in the cut. Likewise, it will 
have an adequate holding device. The work must be 
held so that it will not slip or move, and it and the 
clamp must be level, otherwise a tapered cut will 
result. 

There are two types of abrasive cut-off machines 
used with coolants. In one type the coolant is directed 
onto the face and/or sides of the wheel, while in the 
other type the work is submerged in coolant. The best 
type of wheel for wet cutting-off, in the author’s 
opinion, has small holes, spaced at regular intervals, 
clear through the wheel. These holes carry the coolant 
not only to the point of contact of the wheel with the 
work, but on into the cut, thus assisting in better 
dissipation of the heat. Some machines are designed 
to be used either wet or dry. Wet cutting-off makes for 
longer wheel life, a smoother cut and minimum burr. 
Extremely hard steels, brittle metals, glass tubing and 
other work extremely sensitive to heat should be cut 
off by the submerged method. 

Generally, resinoid bond wheels give best results 
when used dry, although rubber-bonded wheels are 
recommended in a few instances. Rubber bond is 
recommended for wet cutting-off. 

In the thickness range of cut-off wheels, maximum 
grain size is limited by minimum wheel thickness. 


. 
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The thinner the wheel, the finer the grain must be 
for wheels of the minimum thickness. While wheels 
as thin as .005” are used, the generally-used sizes of 
cut-off wheels are from 7” to 20” in diameter, with 
minimum thickness ranging from 1/32” to %” and 


TABLE I 
Wheel Minimum Coarsest Grit for 
Diameter Thickness Minimum Thickness 

1/32” 60 

8” 3/64” 60 
10” 1/16” 36 
14” 3/32” 30 
16” 1/8” 24 
18” 1/8” 24 
20” 1/8” 24 


coarsest grits for these thicknesses from 60 to 24, as 
detailed in Table I. 

In choosing the right wheel for a particular situ- 
ation, both quality of cut and cost must be taken into 
consideration. A piece of steel cut in the stock room 
would not require the finish and accuracy essential 
in a highly specialized and repetitious production job. 
In cases where only one cut-off machine is available, 
several wheels to fit the most common uses are recom- 
mended, The additional cost usually is outweighed 
by the better quality of cut. A compromise between 
cost and quality must be made when only one wheel 
is used. 

CUT-OFF TEST 


w-+--- 16" x 1/8" x 1-1/2" Wheel - High Speed Cut Off 
Machine - 15 h.p. Motor 
12" x 3/32" x 7/8" Wheel - High Speed Cut Off 
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Line graph of time required, horsepower consumed 
and square inches of wheel loss for 12” and 16” 
diameter cut-off wheels at varying surface speeds. 
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The speed of a cut-off wheel is 
directly related to speed of cut. How- 
ever, there is a safety factor that limits 
the speed at which it is safe to operate. 
Cutting-off wheels larger than 16” 
diameter and of hard organic bond 
can be operated at speeds of from 7500 
to 14000 sfpm, assuming that the ma- 
chine is sufficiently sturdy and stable. 
Wheels 16” and smaller can be operated 
at from 10000 to 16000 sfpm. Enough 
horsepower is always necessary so that 
the wheel will not stall or slow down 
during the cut. 


The chart (Figure 3), reporting re- 
sults of a resinoid wheel test, shows 
that the rate of cut increases as the 
wheel speed is increased. At an operat- 
ing speed of 16000 sfpm, with all other 
factors constant, the time required for 
cutting a given piece of material is 
only one-eighth of that required at 
4000 sfpm. With sufficient power to 
maintain a constant speed, uniform 
pressure of the wheel against the work 
and minimum machine vibration, it is 
quite possible that the results would 
show a straight line from 20 seccnds 
per piece at 4000 sfpm to 2% seconds 
at 16000 sfpm. The horsepower required 
increases with wheel speed in practi- 
cally a straight line curve. 


Increased operating speed not only 
increases the rate of cut, but also 
effects a marked reduction in wheel 
wear or wheel loss. If the etfects pro- 
duced by safety requirements and avail- 
able horsepower are eliminated, the 
result would be practically a straight 
line. 


In the test shown on the chart it 
was also determined that the diameter 
of the wheel does not affect the rate 
of cut nor the efficiency of the wheel 
if the speed in surface feet per minute 
is maintained. The cost of cut-off 
wheels based on the area of usable 
abrasive is practically the same for 16” 


Causes of Excessive Burr 


Too hard a wheel. Creates exces- 
sive heat. 

Too coarse a wheel. The coarser 
the wheel the greater the burr. 

Not heavy enough wheel feed 
when using the wheel dry. 
Creates heat and glazes the 
wheel. 


Too thick a wheel. Causes heat. 
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Causes of Excessive 
Cut-off Wheel Wear 
Wheel too soft. 
Wheel too hard, causing heat 
which burns out the bond. 
Not enough coolant in wet 
grinding. 
Too heavy a cut when using 
coolant. 
Vibration of loose or worn spindle 
bearings or other revolving 
parts. 


and 12” diameter wheels. It therefore 
appears that unless the size or shape 
of the stock being cut demands a 16” 
diameter wheel, there is really no econ- 
omy in using this size rather than the 
less expensive 12” diameter, 


It was also evident that the wheels 
cut cooler as the speed was increased, 
with absolutely no tendency to burn 
or discolor the work at high speeds. 


e* ee @ 
(Photo upper right-hand corner, page 51, courtesy of 
International Harvester Company. All others courtesy 


of The Carborundum Company. } 


ATLANTIC WHEELS 


spark new savings 


snagging operations! 


Take the toughest snagging operation you can find, add fast- 
cutting, cool-running Atlantic Grinding Wheels, and watch your 
grinding costs flatten out to a money-saving minimum. Made 
with a special resinoid bond to withstand high centrifugal forces, 
these work-proved wheels have a smooth, floating action that 
speeds up grinding . . . gives you cleaner surfaces with fewer 


passes. 


Start saving now, by giving Atlantic Grinding Wheels a trial run 
in your plant. An Atlantic representative will gladly recommend 
the right wheel for your particular operation without obligation. 
Write for details and a copy of the Atlantic Grinding Wheel 
Catalog. Atlantic Abrasive Corporation, 532 Pearl Street, South 


Braintree 85, Massachusetts. 


Atlantic Abrasive Corp. 


A DIVISION OF ABRASIVE PRODUCTS, INC. 
South Braintree 85, Massachusetts 


STRAIGHT WHEELS * CYLINDER WHEELS * CUP WHEELS 
CONES * PLUGS * MOUNTED WHEELS AND POINTS 


Use postpaid card. Circle No. 229 
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Elox metal disintegrating machines in use at Wales-Strippit Company must 
have clean, sediment-free, dielectric cutting oil. Oil is pumped through CFC 
Honan-Crane Filter, equipped with Cranite (fuller's earth) cartridges, to re- 
move colloidal contaminants that can not be removed with inert-type filters. 
It is then pumped on a full- flow basis through Fulflo Filters to the Elox Ma- 
chines. This filter aintains the oil essentially free of all con- 
taminants. Clean oil allows the Elox Machines to operate at their maximum 
efficiency. 


MICRO-CLEAN OIL 


OIRTY O11 
+ TO MACHINE | FROM 
MACHINES 
1a2 
OVERFLOW 
on SWARF 
2 RECEIVER 
& MOVE @ 
CLEAN O1L S| OIRTY OW Ft CLEAN WEEKLY 
COMPARTMENT || COMPARTMENT wine 6 all 


3 COMPARTMENT TANK 


waes-STRIPPIT gains 2 production hours per day— 


per machine — with Fulflo and CFC Filters 
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MICRO-CLARITY AT MINIMUM COST 


Here’s how Wales-Strippit Company solved 
the problem of costly downtime — and also as- 
sured superior quality of holes cut with Elox 
Disintegrating machines. First, they switched to 
CFC Honan-Crane Multi-Cartridge Filters with 
Cranite (fuller’s earth) elements. This removes 
both solid and dissolved impurities to assure 
micro-clarity. Oil is then fed to the electrode 
area through Fulflo Filters, with Honeycomb 
Filter Tubes, to remove any micro-contami- 
nants that may have entered the system after 
the initial filtration. 


Result? Downtime to change filter elements 
for each machine was reduced from 20 minutes 
every 3 to 4 hours — to 20 minutes once each 


week. This saving in downtime permits an extra 
2 hours of productive time per machine, per day 
(for three 8-hour shifts). In addition, micro- 
clarity of the oil prevents any nicks in the cut 
surface and enables the machines to hold close 
tolerances between the electrodes and work 
areas. 


Fulflo Filters provide true depth filtration to 
any degree of micro-clarity for all types of in- 
dustrial fluids — oils, liquid fuels, liquid chem- 
icals, compressed air, CO. and other gases; for 
high or low flow rate, pressure, pH, temperature, 
or viscosity. CFC Honan-Crane Filters are de- 
signed for bypass application, coolant clarifica- 
tion, magnetic separation, and many other uses. 


Send for technical literature or engineering assistance to Department GF 


COMMERCIAL FILTERS CORPORATION 


MELROSE 76, MASSACHUSETTS 


PLANTS IN MELROSE MASSACHUSETTS AND LEBANON, INDIANA 


with genuine Honeycomb Filter 
Tubes for controlled micro- 
clarity of industrial fluids. 


separators « magnetic separators « 
pre-coat filters « coolant clarifiers 
automatic tubular conveyors. 


Use postpaid card Circle No. 230 
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Selective filtration of oils « water-oil 
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LAMINATED PARALLELS 
MAKE SIMPLE FIXTURES 


By H. J. GERBER 


e The common laminated magnetic 
conducting parallels, often used to 
block up work on magnetic chucks, can 
easily be modified to serve as nest type 
fixtures fer holding small, non-flat work 
on the surface grinder. 


Two examples are shown: No. 1 is a 
gib for a small machine. It must have 
its top surface ground parallel in length 
but at 60 degrees to the bottom angular 
surface. The angular edge is located in 
an angular slot which has been milled 
into the top surface of the laminated 
parallel. No. 2 shows a pair of 33” dowel 
pins which must have an accurate flat 
ground along one side. A half round 
slot was milled into this parallel to 
seat the pins for this operation. 


Nest blocks such as these are easily 
made and the alteration usually does not 
impair their usefulness as ordinary 
parallels. 


WHAT'S YOUR IDEA? 


Ideas from the Shop is basically 
the same department that we used 
to call SHOP HINTS—practical 
suggestions from shop men to 
other shop men, the unwritten 
short cuts that every shop de- 
velops. Only the name has been 
changed. So . . . What’s YOUR 
Idea? Our other readers would 
like to know, and you'll be paid 
for it to boot. Send your ideas 
to IDEAS EDITOR, GRINDING 
and FINISHING, Hitchcock Pub- 
lishing Co., Wheaton, Illinois. 
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Nest type fixture holding gib for 
small machine. Top surface must be 
parallel in length but at 60° to the 
bottom. Angular slot in parallel holds 
piece for grinding. 


REVERSING SHAFT 
SHORTENS GRINDING TIME 


By JEWEL W. INGRAM 


e We were grinding stainless (303) 
shafts 16” long, with a total grinding 
area of 10”. The shafts were made from 
.750” round stock, with .012” stock for 
grinding. Each shaft had two milled 
elongated shafts, .445” by 2.300” long. 
As any grinder hand knows, any kind 
of hole, and especially slots, have a 
tendency to cause the part to run out 
of round, a condition that is especially 


bad on stainless 303. 


At first the grinding time was 45 
minutes, and we were not keeping with- 
in the required .001” T. I. R. Changing 


to a different wheel enabled us to get 


A half-round slot in the parallel holds 


34” dowel pin for grinding slot along 


one side. 


within a passing tolerance, but the time 


remained about the same. 


One day I accidentally switched the 
grinding dog to the opposite end from 
where it had been. Immediately I could 
see the wheel cutting more on one end 
of the shaft. After letting the wheel 
spark out, the R. O. was less than .001”. 


On the next shafts I tried grinding 
the shafts down to within .002” of fin- 
ished size, then reversing the shaft and 
grinding down to within .001” of finish. 
After another switch the part was 
ground to finish size. This switching 
the part from end to end gave me a 
maximum R, O, of .0002”. Further, the 
grinding time was cut from the original 


45 minutes to 32 minutes per part. 
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tions in the Almco barrels, which de- 
liver 80,000 perfectly finished parts a 
day to the production lines. 


Barrel Finishing 

Cuts Deburring Cost 

@ At a major clock and watch manu- 
facturer, an Almco barrel finishing in- 
stallation is saving $46,464 per year on 
the deburring and finishing of clock 
parts. Westclox Division of General 
Time Corporation, makers of the famous 
Big Ben alarm clock, report that they 
are now processing 24 different parts in 
10 Almco machines. 


Previously, the clock parts were de- 
burred and finished with power tools. 
Barrel finishing has resulted in a daily 
labor saving of $193.60. Under the old 
methods, only 3,500 parts could be fin- 
ished during an eight-hour shift. 


Almco—a leader in the manufacture 
of barrel finishing machines—has pio- 
neered the development of many new 
deburring and finishing techniques. In 
Albert Lea, Minnesota, Almco maintains 
a fully-staffed laboratory for processing 
test samples for metalworking firms. 


A total of 10,000 cast gear wheels, for 
example, can be deburred and finished 
per hour. Burrs are removed, and all 


rough edges are smoothed to specifica- A complete sample report—with rec- 


ILLEY’ 


CARBIDE § WORK 
SUPPORT BLADES FOR 
CENTERLESS GRINDERS 


FROM STOCK standards & speciais 


Thru-Feed e iIn-Feed e Long-Bar 
Tube & Rod e Roller in-Feed 
Race e Power Race 
Heavy Duty 


= mo 


WORK 
SUPPORT 
BLADES 
for special application 
Willey’s have ‘pioneered in the development and Write for complete ! 


2S 


manufacture of carbide work support blades. Seasoned illustrated catalog | 
toolmakers with “know-how” build these tools for stondord as ond price list - 
weil os for special applications. Many centerless grinding operations 
_require special carbide tipped work support blades 
diameter — angular —form—tapered or radius grinding. 


RECONDITIONING SERVICE 
Willey's regnind of carbide re-tip your worn out, chipped, broken or damaged 
work © suppor blades to original accuracy .. . smooth—straight and 
parallel For more thon 20 yean Willey’ cesiomers hang used 
this service, often having the same blade recondi- 


WILLEY’S | 
CARBIDE TOOL 


eon COMPANY 


eee 1340 WEST VERNOR HIGHWAY « DETROIT 1, MICHIGAN 
. WOodward 1-9444 


Use postpaid card. Circle No. 231 


Adding a load of parts to prede- 
termined proportions of media and 
compounds in one of the 10 Almco 
barrel finishing machines operated by 
Westclox. 


ommendations—is prepared without ob- 
ligation for companies that supply test 
samples and specifications of results de- 
sired. Almco also provides a compre- 
hensive 52-page handbook on barrel 
finishing which is avaiable without 
charge to plant officials. 
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¥ 
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3 
Here are a few of the 24 different 
clock parts now processed with barrel 
finishing methods at the Westclox 
plant. Quality and uniformity of 
finish is improved, while production 
has been upped from 3,500 to 80,000 
parts per day. 
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TRUING A DIAMOND WHEEL 


By Christopher H. Hill, Sr. 


e If a wheel is out over .001” on the 
periphery it can be trued by either of 
the following procedures: 


1. With the proper grinding wheel 
mounted on a cylindrical or universal 
grinding machine, the diamond wheel is 
mounted between its flanges and placed 
on a special arbor which is supported 
between the work centers of the ma- 
chine. 


The grinding wheel should run at a 
standard speed of between 6,000 and 
6,500 sfpm, and the diamond wheel at 
approximately 200 sfpm. The work table 
should be traversed by machine power, 
never by hand, as an even speed cannot 
be maintained by hand. 


The truing should be done wet, and 
a silicon carbide vitrified wheel of 100 
grit, K grade is recommended. Infeed 
should not exceed .001” per minute. 


An indicator should be mounted on 
the wheel guard of the grinding ma- 
chine, and the diamond wheel checked 
frequently. The truing operation should 
be stopped the moment the diamond 
wheel is in truth. A wheel mount 
should be furnished for each diamond 
wheel. 


2. To true a diamond wheel while it 
is still in the grinding machine, use an 
abrasive wheel mounted on a toolpost 
grinder which is in turn mounted on 
the table of the grinding machine. The 
axis of the toolpost grinder should be 
set at 30° from the axis of the diamond 
wheel and passed mechanically across 
the face of the diamond wheel, using 
the same precautions as were noted for 
the first method. 


For resin bonded diamond wheels an 
aluminum oxide vitrified wheel, 100 
grit, M grade, running at 6,000 sfpm, is 
recommended. For metal or vitrified 
bonded diamond wheels, a silicon car- 
bide vitrified wheel, 100 grit, M grade, 
running at 6,000 sfpm should be used. 


In either case, the diamond wheel is 
rotated at 200 sfpm. 
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ERIC R. BACHMANN 


DEALER FRANCHISES AVAILABLE 


Use postpaid card. Circle No. 232 
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a (Jou product by 


M Available as completely 
integrated P-M internal grinder 


package. 


Or as separate unit for use with 
your present P-M internal 
grinder. 


No expensive special equipment 
required. 


Designed to use mounted wheels. 


Most economical initial and 
operating cost. 


COMPARE price 
COMPARE performance 


——— 


PARKER +» MAJESTIC | PRECISION MACHINES 


Detroit 7, Michigan 
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1. “The Spiral Point—A New Era In Drill- 
ing” is the title of Catalog SP-165 describ- 
ing Cincinnati's revolutionary new spiral 
point geometry for converting standard 
twist drills into precision tools. Spiral 
point benefits of hole location, size, round- 
ness, drill life, and thrust requirements 
are covered. Operation of the Cincin- 
nati Spiropoint drill sharpening machine 
which permits the new geometry to be 
used is included. Cincinnati Lathe and 
Tool Co., Cincinnati 9, Ohio. 


2. Air Gages. 32-page Catalog No. 59D 
describes the Federal Dimensionair, one- 
master Air Gage System and provides 
specifications on two new air gage models 
(10,000:1 and 20,000:1 magnification). De- 
tails are provided on various attachments 
and accessories. A section covers uses 
of the Dimensionair System in automa- 
tion gages. Federal Products Corp., 1144 
Eddy St., Providence 1, R.I. 


3. Contact Wheels. Technical data book 
covers the _ selection, application, and 
operation of Cosmo-rubber contact back- 
up wheels for abrasive belt grinding and 
finishing. Molded for either wet or dry 
use, plain-faced, serrated, and slit face 
wheels can be provided. Also discussed 
are natural and syntheite rubber rolls. 
Chicago Rubber Co., Inc., 651 Market St., 
Waukegan, II. 


4. Buffing and Polishing Wheel catalog 
pictures, and fully describes, 25 wheels, 
their construction and recommended use. 
Schaffner Mfg. Co., Inc., Schaffner Cen- 
ter, Pittsburgh 2, Pa. 


5. Precision Finishing. How the Vibratron 
is used, how it works, design features, 
and specifications are provided in folder 
available. This finisher cleans, descales, 
deburrs, forms radii, fine finishes, and 
colors. Parts with hard-to-reach shielded 
and internal surfaces can be effectively 
finished. Roto-Finish Co., 3700 Milham Rd., 
Kalamazoo, Mich. 


6. Sine Dresser. Flyer presents the quality 
features of the Matco sine dresser which 
dresses grinding wheels to gauge-block 
accuracy within .0003”. Grinding wheels 
can be dressed to any angle. Sine dresser 
is used with standard gauge blocks. 
Magna-Lock, Inc., Big Rapids, Mich. 


7. Rubber Bonded Abrasives for polishing 
and finishing such as rubber bonded 


September, 1959 


ree seamen Fie anee 


(See Number 1) 


polishing wheels, unfinished sticks and 
stones, special purpose stones, and wheel 
dressers and sticks are featured in a 
white and blue folder. Their special func- 
tion and types of materials on which they 
are particularly useful, specifications, and 
prices are clearly set forth. The Car- 
borundum Co., Niagara Falls, N.Y. 


8. Cup Wheels, Built-in guard safety cup 
wheels for portable grinding in steel 
mills, foundries, and welding shops are 
the subject of a new two-color folder. 
How they are made, their advanced 
features, specifications, recommendations, 
and how to order information is included. 
The Carborundum Co., Niagara Falls, N.Y. 


9. Numerically Controlled Measuring Ma- 
chine. Catalog presents Data-Limit tape 
controlled gaging, featuring digital read- 
out so that gage data may be stored, 
recorded, or processed in any desired 
way. Use of a perforated tape eliminates 
need of preparing templates and other 
special gage tooling. Illustrations and 
diagrams show how the Data-Limit con- 
cept operates. Pratt & Whitney Co., Inc., 
West Hartford 1, Conn. 


10. Safety Products. 40-page Catalog No. 
A-1762 presents plastic, metal, and com- 
bination safety glasses, specially designed 
goggles and eye shields and complete 
specifications for Bal-Safe lenses and the 
new Enduron plastic lenses. There is addi- 
tional information on B&L vision testing 
instruments, the new “Quiet Ear" pro- 
tector, and a line of safety eyewear cases. 
Specially indexed price list. Safety Prod- 
ucts Dept., Bausch & Lomb Optical Co., 
Rochester 2, N.Y. 


(See Number 2) 


(See Number 3) 


11. Finishing Machines. Flyer describes the 


portable Rollabrader, with removable bar- 
rel, as having ‘2 cu. ft. capacity, 100 Ibs 
maximum load, speeds 20 to 46 rpm 
Bench tumbling machine, the Mini- 
Tumbler, with removable barrels, has 
1/12 hp drive, variable speed 24 to 52 rpm 


Rampe Manufacturing Co., Cleveland 10, 
Ohio. 


12. Dust and Mist Collectors. Brochure in- 
cludes all the basic information needed 
to select the most efficient Dustkop or 
Mistkop model for the job, including type 
and number of grinding, buffing, polish- 
ing or woodworking machines each model 
can service. It also includes detailed de- 
scriptions of frequently-used accessory 
equipment, such as filter shakers, and 
their applications. Aget Manufacturing 
Co., Church St., Adrian, Mich 


(See Number 9) 
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§ TRUNCATED 
z SPHERES 


Machining of accurate truncated spheres has long been a design and 
production problem. The root of the problem lies in the fact that as a single 
point tool generates a spherical surface, the surface speed varies widely. 
To eliminate this problem, Micromatic has developed a fast, two-operation 
technique that assures uniform surface speed when machining any type of 
truncated sphere. 


First, a special cutting tool re- 
moves the bulk of excess stock from the 
forged part. For instance, here are the 
results obtained by a major automotive 
manufacturer: on a 144” diameter ball 
stud, approximately .060” of stock is 
removed from the ball in a 15-second 
floor-to-floor cycle. A finish of 40-60 
microinches rms is obtained, total error 
in sphericity is held to .0005” and size 
is controlled within .001”. 


Microhoning is the second opera- 
tion. In a 24-second floor-to-floor cycle, 
it removes final .002” of stock from the 
ball to generate required size, a finish 
of 6-10 microinches rms, sphericity 
within .0003” and a functional cross- 
hatch lay pattern. 


The above ball studs and other 
truncated spheres are typical of 
parts that can be _ processed 
faster, to closer tolerances and 
at lower cost with Micromatic 
machines and tooling. 


Typical ball stud processinge—{A) 

heat-treated forging, (B) after Micro- 

genet Mg matic cutting tool operation, (C) fin- 
r ished ball stud after Microhoning. 
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See facing page for further details on how 
Micromatic processing of truncated spher- 
ical surfaces secures the above results. 


MICROMATIC HONE CorRP. 


8100 SCHOOLCRAFT AVENUE + DETROIT 38, MICHIGAN | 


Use postpaid card. Circle No. 234 


13. Buffs for numerous buffing and polish- 
ing operations a-e presented in folder 
with illustrations and specifications. These 
include metal center aircooled (bias type), 
centerless (bias type), metal center abra- 
sive buff, abrasive flap wheel, full disc 
loose-buff, etc. Schaffner Manufacturing 
Co., Inc., Schaffner Center, Pittsburgh 2, 
Pa. 


14. Descaling Machines. Bulletin No. 609 
covers the complete line of Rotoblast de- 
scaling machines. Photos, diagrams, cut- 
aways, and sketches show details and 
operating features of the Rotoblast wheels 
which provide the cleaning force of the 
mechanical descaling equipment. The bul- 
letin covers four-wheel and eight-wheel 
machines for descaling sheets, coils, and 
plates, special machines for descaling 
rods, bars, and wire, etc. Pangborn Corp., 
Hagerstown, Md. 


15. Light-Heavyweight Machine Tools and 
Accessories are presented in recent cata- 
log. Included are a Walker-Turner 6” 
bench grinder safety-engineered so that 
only the grinding area actually being used 
is exposed; 7” standard grinder with drill 
grinding and plane blade grinding attach- 
ments and accessories; 6” vibration-free 
tool grinders; and 2'>2” belt grinder. Com- 
plete specifications, catalog listings, and 
descriptions of accessories for all tools 
are included. Rockwell Mfg. Co., Walker- 
Turner Power Tool Div., 400 N. Lexington 
Ave., Pittsburgh 8, Pa. 


16. Basic Coated Abrasive Products— 
sheets, belts, discs, and rolls—for metal- 
working and woodworking are described 
in simplified buying guide. Charts pro- 
vide material and application of the 
products. The Carborundum Co., Niagara 
Falls, N.Y. 


17. Abrasive Snagging Wheels for Port- 
able Grinders. Bulletin ESA-304 describes 
regular resinoid and vitrified bonded 
abrasive snagging wheels for portable 
grinding machines. Popular sizes, shapes, 
and standard grain and grade specifica- 
tions are given for straight wheels, cup 
wheels, and abrasive cones. The new V9 
bond for electrolon silicon carbide abra- 
sive wheels is presented. Simonds Abra- 
sive Co., Tacony & Fraley Sts., Phila. 37, 
Pa. 
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18. Straddie-Bearing Centerless Grinder. 
New Norton No. 2 centerless grinder, fea- 
turing new straddle-bearing spindle incor- 
porating outboard bearing in wheel cover, 
and dual mobile wheel heads on friction 
ways is discussed in Catalog No. 1328. 
Important construction features are illus- 
trated. Optional accessory equipment is 
fully described. Specifications include: 
capacity 1/16” to 4%4” depending on work 
rest and fixtures; grinding wheel, up to 
8” wide, 14” min. and 20” max.; regulating 
wheel speed, between 8 and 66 rpm with 
push pull control for truing speeds; 15 hp 
grinding wheel drive; 1'2 hp regulating 
wheel drive; floor space, 96”x66”. Norton 
Co., Worcester 6, Mass. 


19. Dust Collectors. Information sheets 
give data and information on 99-plus per- 
cent dust control with Torit cabinet cloth 
filter dust collectors. Included are mul- 
tiple rating tables, complete specifications, 
and a dimensional drawing. Torit Mfg. 
Co., Dept. KP-2, Walnut and Exchange 
Sts., St. Paul, Minn. 


20. Filter. The CFC Delpark Filter-Matic 
is described in technical literature as giv- 
ing constant vacuum filtration of coolants, 
cutting oils, rolling oils, solvents, and 
other fluids. Dual manifold design allows 
uninterrupted filtration—one manifold on 
filtering cycle while the other is on back- 
wash or cleaning. Commercial Filters 
Corp., Melrose 76, Mass. 


21. Grinding Wheels. Carborundum’s new 
line of National Standard grinding wheels 
is described in their catalog of National 
Standards, Form A-1489. These wheels 
are of consistent high quality and 
performance-proved for even the most 
critical grinding applications. Carborun- 
dum Co., Niagara Falls, N.Y. 


22. Abrasives and Compounds. Handy 
seven-page reference booklet is a _ re- 
grouping of listings of available com- 
pounds to make selection easier. Price 
information and helpful application data 
are also covered. 28 different materials 
are listed under “Abrasive Compounds- 
Dry Process"; 16 under “Abrasive Creams- 
Dry Process,"’ 7 under “Compounds-Wet 
Process,” etc. Tumb-L-Matic, Inc., St. 
Mary's St., Stamford, Conn. 


23. Sheet Polishing Mills, 30” to 74” ca- 
pacity, are described in Catalog No. AM-3 
as featuring fast abrasive belt replace- 
ment, accurate control of work pressure, 
and constant pinch roll speeds, Sheets 3’ 
long and up can be handled at adjustable 
feeds from 20’ to 60° per minute. Typical 
applications are provided in illustrations 
and diagrams. Acme Manufacturing Co., 
1400 E. 9 Mile Rd., Detroit 20 (Ferndale), 
Mich. 
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‘PROCESSING 
TRUNCATED 
SPHERES 


BY MICROMATIC METHOD ASSURES | 
ECONOMY, SPEED AND ACCURACY 


As an example, here’s how Micromatic 
equipment in two fast operations machines 1% 
diameter forged ball studs. For both operations, 
the ball stud is located on the taper, clamped in 
the thread and positioned on an inclined axis. 
Thus the center of the ball crown (A) and the ices 
intersecting point of sphere and shoulder (B) 
are in a horizontal plane. 


The first machining of ball stud is a cut- 
ting operation. A special Micromatic cutting 
tool, that is U-shaped at the cutting end, is 
used to assure constant cutting speed over 
every point of the ball. Two round carboloy 
blades are clamped in the tool—clamp also 
acts as a chip breaker. With blades positioned 
in a counterbore, no adjustments are required. 
Size is controlled within .0O1” by depth of 
feed, set by an adjustable stop. Blades mz 1y be 
turned or reversed to give several usable cut- 
ting faces. Also, since they are throw-aways, 
these blades offer additional economies. 
Approximately 2,000 balls are machined with 
each set of blades. In a 1 5-second floor-to-floor 
cycle, the cutting operation is completed—total 
error in sphericity is held to .000S”. 


FIRST OPERATION: Cursting 
excess stock from forged 


ball stud. 


The ball is then Microhoned. 
The combination or rotating mo- 
tions of workpiece and the special 
Microhoning tool results in a func- 
tional cross-hatch lay pattern and 
makes the abrasive self-dressing. 
In a 24-second floor-to-floor cycle, 
Microhoning generates required 
size, sphericity within .0003” and 
a finish of 6-10 microinches rms. 


90" nae 
” Ue 
¢ * 6 ‘. 
‘a 2: 
be é SECOND OPERATION: Microhoning ball 
©—-¢@ stud to secure final size, sphericity and 
— finish. Single spindle machines also avail- 


able. 
For Further Information, Write To: 


MICROMATIC HONE CorRP. 


8100 SCHOOLCRAFT AVENUE + DETROIT 38. MICHIGAN | 


Use postpaid card. Circle No. 234 
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SHIVE 
FILTRAT| 


(TO 1/2 MICRON) FOR AS LITTLE AS 


OOOIS¢t 
PER GALLON! 


AND IT’S COMPLETELY AUTOMATIC! 


Now, from Olson, a new dimension in industrial filtration — the first 
completely automatic, pressure-type filter! Every cycle — precoat, run, 
backwash—is automatically controlled. Injection of filter-aid (when used) 
and sludge carry-out are also automatic. 

Maintenance is virtually eliminated in this trouble-free system. No parts 
to change, no elements to replace, and most important, no costly downtime 
for cleaning! 

In large central systems, or with individual machines, Olson Filters 
guarantee over 96% purification of all types of coolants, cutting oils, 
quenching oils, cleaning and washing solutions and other industrial solvents 
at the lowest cost per gallon. 

By the way, what are your costs per gallon? Why not check and see? 
Then call Olson. 


The new Olson Industrial 
Filter is available 
in 8 standard models, 


P) from 10 gpm to 
») 600 gpm capacities, 


OLSON FILTRATION ENGINEERS 


Division of The American Laundry Machinery Company 
DEPT G, CINCINNATI 12, OHIO 


Use postpaid card. Circle No. 235 
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24. Miniature Fluorescent Lamps. I]lustra- 
tions and specifications are provided for 
Lite-Mite fluorescent four-watt standard 
lighting fixtures which perform well in 
all typical workshop conditions including 
dust, chips, oil vapor, and vibration. Prod- 
ucts listed include illuminated magnifier, 
hand light, sealed unit, Lite-Mite twin 
eight-watt, etc. Stocker & Yale, Inc., 77 
Green St., Marblehead, Mass. 


25. Metal Frame Safety Glasses are illus- 
trated and described in folder. This M-70 
line of “protection-plus” eyewear can be 
worn with or without side shields. Bausch 
& Lomb Optical Co., Rochester 2, N.Y. 


26. Vibratory Finishing Machine for de- 
burring, descaling, cleaning, burnishing 
and surface refinement of metal parts, 
is the Model VT-75 Vibrasheen, as de- 
scribed in Almeco flyer. This 5 cu. ft. 
vibrating machine has vibrating amplitude 
adjustable to seven settings from 1/64” 
to 14” at a frequency of 1800 vpm. Almco, 
Queen Products Div., King-Seeley Corp., 
Albert Lea, Minn. 


27. Sanding Wheels. Sand-O-Flex wheels, 
for mounting on motor shafts, flexible 
shafts, portable electric drills, etc., are 
discussed in flyer offered. Price list in- 
cluded covers the wheels, adaptors, car- 
tridges, and replacement brushes. Merit 
Products, Inc., 3691 Lenawee Ave., Los 
Angeles 16, Calif. 


28. Buffing and Polishing Compounds. 
Recommendation charts and indexes 
cover the buffing compounds needed for 
varied materials. Principal classifications 
are included also, with detailed descrip- 
tion of their contents and recommended 
uses. Liquimatic buffing compounds are 
described as to grade and characteristic 
for nonferrous metals. Hanson-Van 
Winkle-Munning Co., Matawan, N.J. 


29. Diamond Wheels for carbide grinding, 
as described in catalog, with prices, fea- 
ture a B-60 bond for faster grinding at 
lower cost. One grit size wheel can be 
used to hog and finish. The wheel grinds 
cooler, does not fracture carbide. A.LT. 
Diamond Tool Co., 8215 N. Kimball Ave., 
Skokie, Il. 


30. Portable Finishers. The portable Rolla- 
brader is reported to give all the per- 
formance of larger, more costly equip- 
ment, including steel ball burnishing. 
Finisher features dual drive shafts with 
20 to 40 rpm variable speed. Details on 
this unit and all Rampe precision fin- 
ishers are available in new catalog. Rampe 
Mfg. Co., 14915 Woodworth Ave., Cleve- 
land 10, Ohio. 


31. Carbide Work Support Blades for cen- 
terless grinders are presented in illus- 
trated catalog, with price list also. Tools 
are built for standard as well as special 
applications. Blades include types such 
as thru-feed, in-feed, long-bar, tube and 
rod, roller in-feed, race, power race, and 
heavy duty. Willey’s Carbide Tool Co., 
1340 W. Vernor Highway, Detroit 1, Mich. 
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32. Wide-Wheel Infeed Centerless Grinder, 
the Cincinnati Filmatic No. 3, is described 
in Catalog No. G-664-2. Automatic maga- 
zine feed is coordinated with dual rate 
automatic infeed cycle and disappearing 
end stop for hydraulic loading and push- 
through ejection of work to rear of ma- 
chine. Cincinnati Grinding Machine Div., 
The Cincinnati Milling Machine Co., 
Cincinnati 9, Ohio. 


33. Super Precision Spindles for grinding, 
milling, drilling, boring, routing electro- 
lytic metal removal are described in cata- 
log available from The Cincinnati Elec- 
trical Tool Co., 314 Mt. Hope Ave., Cincin- 
nati 4, Ohio. 


34. Flexible Tool Shafts connect to any 
motor. Catalog No. 59 describes these 
tools. Four sizes are available—Models 38, 
40, 50 and 63, which come in 6’ standard 
lengths. The largest shaft, Model 63, will 
handle 3 hp at speeds up to 6900 rpm. 
Stow Manufacturing Co., 310 Shear St., 
Binghamton, N. Y. 


35. Sandblast Nozzles. Four-page bulletin 
emphasizes the superiority of the Diamon- 
ite Double L high alumina ceramic sand- 
blast nozzles in concentrating and accu- 
rately controlling the flow of abrasive 
materials. It also illustrates on-the-job 
uses of the nozzles for monumental cut- 
ting, external building renovation, and 
industrial cleaning and finishing. Dia- 
monite Products Manufacturing Co., Div. 
of U. S. Ceramic Tile Co., Shreve, Ohio. 


36. Sanding Discs. The Marvel sanding 
discs, as discussed in literature, are avail- 
able in a wide variety of grit numbers, 
and can be used wet or dry. Aluminum 
oxide and silicon carbide grit are used ex- 
clusively to assure sharp, fast cutting. 
These discs are made with best grade 
vulcanized fibre backing, are _ resin 
bonded. Bates Products, Inc., 1131 E. 74th 
St., Chicago 19, Ill. 


37. Diamond Dressers. Catalog and price 
list offered present the Prestalloy ori- 
ented diamond dresser with “Pressure- 
Set" mounting for diamond-anchoring for 
best dressing speed. Dressers described 
are single stone, chisel edge, impreg- 
nated, multi-diamond, round, and multi- 
layer; also tools such as expanding ream- 
ers and grinding cones. Diamond Products, 
Inc., 333 Prospect St., Elyria, Ohio. 


“Higgins Works in the Tumbling 
Department” 
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EXCESSIVE WHEEL DRESSINGS 


with BARNESDRIL 
COOLANT CLEANING 


Low-Cost Method of Removing Chips — Grit Auto- 
matically, Extending Wheel Life Through Fewer Dressings, 
and Controlling Uniformity of Ground Finishes. 


This grinding operation illustrates the important cost savings which can be realized 
on all grinding operations, through the use of Barnesdril Coolant Cleaning Equip- 
ment. These savings, and the production improvements gained through automatic 
removal of sludge from coolant, are the reasons why more than 35 original equip- 
ment manufacturers specify Barnesdril Coolant Cleaning units on their machines. 


GEAR SHAVING 

Clean coolant is of utmost importance on gear 
shaving operations in controlling uniform finish 
on gear teeth. Automatic removal of chips from 
machine coolant saves the life of shaving cutters 
and preserves the accuracy of finished gears. 
Inquire about Barnesdril Cleaning Units for your 
gear shaving equipment. 


Barnesdril Coolant Cleaning units are available 
in a range of sizes up to 350 gpm. — either 
Magnetic Separators or Cambination Kleenall 
types — depending on degree of purity required. 


Two complete catalogs describe the production 
savings of these automatic units applied to a 
variety of finish machining operations. 


Send for your free copies. 
Ask for Bulletins No. 300C. 


@*) BARNES DRILL CO. 


t__.3 886 CHESTNUT STREET @ ROCKFORD, ILLINOIS 


Cy DETROIT OFFICE: 13121 Puritan Avenue 


Use postpaid card. Circle No. 236 
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This is part of the cabinet 
finishing department at Na- 
tional Cash Register Com- 
pany. Included in this picture 
are two of the 52 abrasive belt 
heads in the department. 
Large amounts of window 
space plus strategically lo- 
cated overhead lighting elimi- 
nates blind work area. Adjust- 
able dust control system de- 
signed by NRC _ engineers 
helps to keep the line a clean 
one. 


COATED ABRASIVES SLASH NCR 


FINISHING COSTS 
Special to GRINDING and FINISHING 


@ Twelve finishing operations were slashed to two, 
production was sharply increased, and final finishes 
met rigid specifications on a major finishing job as 
the result of a manufacturer’s conversion to coated 
abrasive belts. 

Savings on this job—and 300 others of a similar 
nature—have enabled the National Cash Register 
Company, Dayton, Ohio, to reduce its overall polish- 
ing costs by 30% on jobs that have been changed 
to belts, 

After many years of using other methods, NCR 
changed to coated abrasives because: It was a sub- 
stantial decrease in the time required for the pro- 
duction of cash register cabinets; it was significant 
cost reduction experienced in finishing a variety 
of parts; it was long abrasive life and a sharp re- 
duction in the amount of required abrasive storage 
space and it was an acceptable finish on parts on 
which belts were tried. 

The major finishing job is done on the cash regis- 
ter cabinets. Highest quality finish is the standard 
for all chrome-plated cabinets at NCR. The cabinets 
are fabricated from sheet steel components which 
are stamped and formed. Since the weldments in 


most cases are made on the inside of the cabinet, 
weld bead removal is not a major finishing problem. 

The first abrasive operation in cabinet finishing 
is with a grit 220 silicon carbide resin-bond belt, 
running dry over a 50 durometer rubber contact 
wheel. This operation removes high spots and thor- 
oughly conditions the metal for the second phase 
in finishing which employs a grit 240 resin-bond 
silicon carbide belt running greased over a 50 durom- 
eter rubber contact wheel. This final operation gen- 
erates a polished surface which, after nickel buffing, 
is plated to a jewelry finish. 

The total time consumed by the two-belt method 
is much less than was required by the previous 
system of finishing—which included up to 12 sepa- 
rate abrasive operations. 

The abrasive belt program was carefully studied 
by this firm before the decision was made to con- 
vert the finishing line. In cooperation with repre- 
sentatives from Minnesota Mining and Manufacturing 
Company, St. Paul, Minn., and other firms, the 
methods group conducted a series of tests to deter- 
mine the right combination of coated abrasive belts, 
lubricant and equipment which is now producing 
a comparable finish at less cost than the previous 
system. 

To date, over 95% of the items have been changed 
to the belt method of finishing, according to polish- 
ing department records. The parts may receive a 
standard nickel buff, stainless steel, satin or paint 
finish—all of which might be contained in a single 
cash register. 

Six abrasive belt heads were installed early in 
1955; by mid-year 20 heads were in operation; and 
today 52 are on the line. 


A narrow belt is used to get into small radii on 
some cash register cabinets as they are finished 
prior to plating. 
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This is a National Cash Register 
cabinet after fabrication but prior 


to finishing of any kind. 


he sapere FOO ce seaman 
re: 


This is the same cabinet after the 
first belt operation and just prior 


to final belt finishing. 


oY Pe 

The finished product—a cash re- 
gister cabinet with highest quality 
chrome plate. Up to 12 setup wheel 
operations are now performed with 


two coated abrasive belts. 
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The polishing line is equipped with backstands 
which have been modified by the firm’s engineers. 
A major improvement has been the development of 
an adjustable dust collection system which removes 
dust from any area around the contact wheel. 

Engineering planning such as this keeps the NCR 
polishing department clean and helps make it a pleas- 
ant place to work. Helping in this direction, too, 
are excellent lighting facilities—both natural and arti- 
ficial—which minimize shadows and “blind” work areas. 

Another major cash register part on which NCR 
has reduced finishing costs is the slip table, which 
is stamped from stainless steel strip and given a 
slight forming. The purpose of the finishing operation 
is to remove burrs and polish the surface. 

The previous method required five setup wheel 
operations. 

With coated abrasive belts, the table is being finished 
in a two-step coated abrasive ktelt operation. 

Deburring is performed with a grit 180 aluminum 
oxide, resin-bond belt running dry over a 50 durom- 
eter rubber contact wheel; and polishing is done 
with a grit 240 silicon carbide, resin-bond belt on 
a 50 durometer rubber wheel. 

Using coated abrasives NCR is obtaining an ac- 
ceptable finish on the slip table, three operations 
have been eliminated, and unit finishing cost has 
been reduced 20%. 

Other pieces, selected at random from among the 
hundreds teing finished by NCR, similarly indicate 
reductions in the number of operations: 

The carriage bar for the National Class 31 
counting machine, which formerly required a three 


ac- 


or four setup wheel finish, is now being finished 
in a one-belt ard sandblast operation—a 33% to 
50% reduction in the number of operations. 

The lock hood bolt (run three in a jig) was pre- 
viously a two-step operation. It is now a one-belt 
operation. 

The control lock slide required five finishing oper- 
ations with setup wheels. It is now being polished 
with two belts—a reduction of 60%. 

The itemized receipt table, an aluminum die cast- 
ing, was previously finished with two setup wheels. 
It is now being done with one belt—a 50% reduction. 

In each of the above cases, finishing cost savings 
with an overall 


, 


per piece ranged from 10% to 40% 
average of about 30%. The 30% 
all pieces converted to coated abrasive belt finishing. 


average includes 

As a result of fewer operations, the polishing room 
work force was reduced despite a substantial in- 
crease in production. This released a number of 
trained machine operators for other important work 
within the plant. 

When it was decided to convert the finishing line 
to coated abrasive belts, NCR polishing machine oper- 
ators were taken off piece work and placed on 
a holding salary during two weeks training. Once 
back to piece work with the belts, the finishers 
were averaging as much money as they had been 
with the previous method because of reduced finish- 
ing time and reduced fatigue—and the parts were 
meeting NCR’s rigid finishing specifications. @ @ 


lor Made... 


' 


from||stock 


Develop the control 
system you require from com- 
ponents that are available from 
stock! 

This new system of machine 
tool control is now possible with 
MICROtrol * 160, which offers 
54 standard gaging and control 
components that can be com- 
bined to achieve any stage oi 
automation in... 


+ Grinding 
+ Boring 
+ Turning 
+ Milling 
+ Shaping 
+ Cutting 


MICROtrol 160 elements 
control the production cycle 
automatically. They inspect 
each piece, sort out rejects and 
tell the operator when and how 
much correction is required. 
Simple toinstall, and completely 
flexible, MJCROtrol systems 
can be adapted to your produc- 
tion operation all at once... 
or in stages. 


LET US SHOW YOU HOW 


The MICROtrol System will 
improve your plant’s produc- 
tion capability. One of our field 
engineers will survey your 
operation, tell you which 


MICROtrol elements you need. 
*Trade Mark. 
Contact your nearest Cutler- 


Hammer office or write to: 
Aly) instRUMENTS 
LABORATORY 


1345 NEW YORK AVENUE. 
HUNTINGTON STATION, L. I., N.Y. | 


A DIVISION OF CUTLER-HAMMER, INC 


Use postpaid card. Circle No. 284 
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SIMONDS SNAGGING WHEELS 


4 


Better grinding evident in fast stock removal with less wheel EE RA 
wear! That’s why Simonds Snagging Wheels get the nod % Ey aS 
of approval in leading foundries, steel mills and metal-working SIMONDS 
plants. Resinoid bonded wheels contain a special additive that ABRASIVE CO: : 
provides an internal lubricant for better grinding action . . . and 
are identified by new short markings, Al166-R, C16-S, 

etc. Vitrified bonded wheels for gray iron contain V9 Bond, 

a chemically designed glass bond for greater uniformity and 
consistently superior performance. 


Write for Bulletin ESA-305 


CALL YOUR SIMONDS DISTRIBUTOR 
Proven products 
Dependable know-how 
Quick supply 


SIMONDS ABRASIVE COMPANY 
Tacony & Fraley Sts. + Philadelphia 37, Pa. 
Division of Simonds Saw and Steel Co 


BRANCHES: CHICAGO « DETROIT * LOS ANGELES » PHILADELPHIA + PORTLAND, ORE. » SAN FRANCISCO + SHREVEPORT 
IN CANADA: SIMONDS CANADA SAW CO., LTD., GRINDING WHEELS DIVISION, BROCKVILLE, ONTARIO 


Use postpaid card. Circle No. 238 
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A new, numerically 
controlled gaging ma- 
chine, the Data-Limit 6 
coordinate measuring 
machine, is designed to 
check components of 
practically any shape at 
any desired number of 
coordinate points of 
inner or outer surfaces. 
This instrument has two 
gaging arms, with each 
arm capable of move- 
ment in the X, Z and 
Theta coordinates— 
horizontal and vertical 
movement plus rotary 
motion around the X and Z coordinates. 
The manufacturer states operation is 
fully automatic. 

Input data carried on an easily pre- 
pared perforated tape is used to move 
the gaging arm and head to a reference 
point on the workpiece—and then to 
position the gage head at a desired series 
of points in space. At each point the 
gage head measures the deviation of 
the workpiece surface. Over-all gaging 
accuracy is said to be .000150”, with a 
repeatability of .000050”. Digital readout 
provides for gage data to be stored, re- 
corded, or processed in almost any de- 
sired manner. 

The use of a perforated tape elimi- 
nates the need of preparing templates 
and other special gage tooling, the com- 
pany states. 

Pratt & Whitney Co., Inc., West Hart- 
ford 1, Conn. 

Use postpaid card. Circle No. 38 
Gun Drill Point Checking Gage 

The National gage checks both point 
angles and the offset point of the gun 
drill. The gage comes complete with 
three blades for checking the following 
combinations of point angles: 15°x15°, 


September, 1959 


a r 


Measuring machine and operator’s console. 


23°x13°, and 42°x20°. Additional blades, 
ground to special point angles, can be 
supplied on request. 

Made of alloy steel, hardened and 
ground, the gage has a satin-chrome 
finish and is packed in a fitted hard- 
wood case with three-point angle blades 
and hex wrench. 

National Twist Drill & Tool Co., Dept. 
DG, Rochester, Mich. 


Use postpaid card. Circle No. 39 


oe cin 


complete process cycle including auto- 
matic unload and oxidation-inhibition 
in its final stage. 

Hydra-Blast Mfg. Div., Automation 
Services, Inc., P.O. Box 5554, Fenkell 
Station, Detroit 38, Mich. 


Use postpaid card. Circle No. 40 


Respirator Protects 
Against Fumes 


The Comfo twin cartridge respirator 

is employed to guard against inhalation 
or ingestion of lead dusts which are 
readily absorbed by the body. The 
harmful lead dusts originate from lead 
paint used in repair and maintenance. 
The respirator offers protection from 
either dust or fumes, and fits snugly 
around the nose and mouth of the 
wearer with comfort. 

The unit was specifically designed 
as a protective measure for employees 
at Newport News Shipbuilding and 
Dry Dock Co., Newport News, Va. 

Mine Safety Appliances Co., 201 N. 
Braddock Ave., Pittsburgh 8, Pa. 


Use postpaid card. Circle No. 41 


Wet-Blast Machine Eliminates Tedious Manual Operations 


A newly-developed 
automatic wet-blast 
machine, for the re- 
moval of light flash and 
burrs from die-cast 
name plates and other 
similar parts, has been 
placed in operation. It 
eliminates tedious man- 
ual operations. Stainless 
steel construction is fea- 
tured. 

There are no pumps 
or moving parts in the 
machine’s blast circuit. 
It also incorporates a 
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Plastic Eye Shield 

The main feature of their Deluxe E- 
Z-Fit eye shield offered, as stated by 
the manufacturer, is that it has elasto- 
meric sides which will fit the contour of 
the face with comfort. The lenses are 
removable for easy cleaning, and can be 
replaced with colored lenses if de- 
sired. The eye shield can be worn with 
or without regular prescription glasses. 

The shields are packed one-half doz- 
en per box. A crystal clean lens is 
supplied with each shield. A suggested 
retail price is $2.45; replaceable lenses 
in colors, 49c each. 

Kerrco Products, Box 228, Lincoln 


7, Nebr. 
Use postpaid card. Circle No. 42 


Unit Spots Invisible Defects In Ferrous Metal Parts 


A portable magnetic 
inspection system, for 
detecting surface and 
subsurface defects in 
ferrous metal parts and 
assemblies, demagnetizes 
the part after inspec- 
tion. Known as Detecta- 
scope, it is designed to 
locate invisible discon- 
tinuities such as deep 
subsurface cracks, laps, 
voids, grinding, weld- 
ing and heat treating 
cracks, even through 
painted or plated sur- 


faces, without damage to the part or 


danger to operator. 


The electromagnet is placed on the 
part to be explored, or small parts may 


Tough Grinding Wheel 
Forms Dressed Easy 
as A, B, C 


eliminate elaborate set-ups 
and operations 
.0001" ACCURACY 


Waidenstion 


WHEEL DRESSERS 
dress two les tangent to a radius 
i ene tentineees aaation 


With the unique ‘“Fluidmotion” 
Dresser, you can dress two angles 
tangent to a radius — using one 
handle in one continuous motion. 
Operation is so fast and simple 
that beginners can use them. 


Adaptable to all type cylindrical 
and surface grinders. 


A. Obtain micrometer reading; add 
required convex radius or sub- 
tract required concave radius. 


B. Loosen jib with wrench and 
“mike” over lower pins to read- 
ing obtained above. 


C. Tighten jib. Set stops for two 
angles. Ready for action. 


Also available: “FORM MASTER” Dresser, 
capable of dressing any radii up to 12” convex, 
up to 15” concave. 


See your industrial distributor or write for free literature. 


=={iS == ===== CLAMPCUT= 


880 DORSA STREET 
LIVINGSTON, NEW JERSEY 


Use postpaid card. Circle No. 240 
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be brought to the electromagnet sta- 
tion. Current is turned on with a foot 
switch, and the area to be inspected 
is painted or sprayed with an oxide 
solution from the tank. Iron particles 
in the solution concentrate wherever 
there is a defect. The part may then 
be demagnetized with the same unit. 

Ferro Machine & Tool Corp., 5514 W. 


Washington St., Indianapolis 41, Ind. 
Use postpaid card. Circle No. 43 


Amplifier-Indicator for 
Extra Close Tolerance Checks 


Direct dial indicator readings in in- 
crements of .00002” are reported pos- 
sible by the combination of a rugged 
indicator gage with a mechanical ampli- 
fier already in use. The instrument is 
also available (as illustrated) for read- 
ings down to .0001” where less pre- 
cision is necessary. The flush pin ampli- 


fier unit multiplies deviations from nor- 
mal by five times and thus actuates the 
indicator to reflect fine readings. Two 
types of mounting bases are available. 

This gage assembly permits many 
close tolerance checks in the produc- 
tion room or on the inspection bench. 

Holmes Gage & Development Corp., 


537 Bonham Ave., Columbus 3, Ohio. 
se postpaid card. Circle No. 44 
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Filter for Operating 
Pressures to 750 PSIG 
The SS7.5C Fulflo filter, made with 


a durable one-piece shell of Type 316L 
stainless steel, is designed for oper- 
ating pressures up to 750 psig. It is 
recommended for all operations requir- 
ing minimum chemical reaction be- 
tween the filter and liquid or gas being 
filtered. Numerous applications include 


compressed air, gases, hydraulic fluids, 
liquid fuels, liquid chemicals, lubri- 
cating oils and water. 

The filter employs a 10” honeycomb 
filter tube. Tubes are manufactured 
in a wide range of precision densities 
to provide any degree of continuous 
micro-clarity, down to one micron. 
Tubes are available in cotton, nylon, 
orlon, dynel, acetate or glass fibers. 
Cores are of plain steel, No. 316 stain- 
less steel, tinned steel, copper, tinned 
copper, PVC, or phenolic- 
impregnated paper. 

Maximum air flow rate is 650 scfm 
at 750 psig operating pressure with 
initial pressure loss of 3 psi. 

Commercial Filters Corp., 2 Main 


St., Melrose, Mass. 
Use postpaid card. Circle No. 45 


nickel, 


Straight Line Conveyor for 
Polishing, Buffing Heads 
A sturdy universal straight line con- 


veyor for use with Type V and L polish- 
ing, buffing and brushing heads, is de- 
signed in several belt widths and over- 
all lengths. 

Standard conveyors shorter than 
13’-0” are made in one piece unless 
otherwise specified by the customer. 
The standard loading end section is 
7’-0” long, while the standard unloading 
end section is 6’-0” long. Intermediate 
sections are made in 5’-0” and 10’-0” 
lengths. Sectional construction provides 
easy handling. 
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The straight line conveyor is avail- 
able in 4”, 6”, 10” and 12” belt widths. 
Optional extras include wheel sta- 


The concentricity of 
two diameters may 
be checked easily 
with greater accu- 
racy with this unit. 


This unit is also 
widely used as a Uni- 
versal Surface Gage. 
The important Slid- 
ing Swivel feature 
gives you extra fine 
adjustment for accu- 
rate settings. 


“Patent 
Pending 


tion platens for work which must be 
maintained flat and straight, recipro- 
cating and progressing conveyor con- 
trol, and emergency stop buttons, 
among other optionals. 

Divine Brothers Co., Seward Ave., 
Utica, N.Y. 

Use postpaid card. Circle No. 46 


Portable Balancer Detects 
Vibrations of Worn Bearings 
The elimination of vibration in grind- 


ing wheels and cutter heads, and de- 
tecting vibration caused by worn bear- 
ings, belts and 
purpose of the portable balancer, Model 
2390. 

The vibration pick-up unit converts 
the amplitude of vibrations of the part 
under test into electrical 
which are amplified in the electronic 
unit. This triggers a strobe light to 
“freeze” the image of the rotating part. 


misalignment is the 


impulses 


“DIAL. 
_INDICATC 


COMPARATC 
with oa? 
VERSATILE 


- s« ROCHELEAU 


SLIDING SWIVEL 


This new Rocheleau Dial Test Set and Comparator 


has a wide variety of applications and is a proven 


men. 


Model B Sliding 
Swivel used on this 
unit comes in various 


time-saver for inspectors, toolmakers and set-up 


Smooth, positive positioning of the dial indicator 
is readily accomplished without disturbing the 
other rod setting and final precise positioning is 
made accurately. 


Send for free brochure on this cost-saving 
unit today 


hole size combina- _ ROCHELEAU TOOL AND = 


tions to fit all base 
and indicator rods. 


650 NO. MAIN STREET, LEOMINSTER, 


Use postpaid card. Circle No. 241 
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through the stroboscope, 


amount of vibration appears on a meter. 
The resonance pickup automatically 
filters out extraneous vibrations other 
than from the part being balanced. 


ONE OPERATOR PRODUCING 
840 SEAL FACES 


The angle of unbalance is then indicated 


The instrument is adjustable to any 
job from below 10 millionths of an 
inch to over 1/10” to %” amplitude of 
vibration. 


Stewart-Warner Corp., 1826 Diversey 
Pkwy., Chicago 14, III. 


and the 
Use postpaid card. Circle No. 47 


Floor Model Wet Blaster 


Liqui-Breez 
Model LB-1002 is 
a wet blaster de- 
signed for honing, 
cleaning, deburr- 
ing and blending. 
In honing, the 


cutting efficiency 


ducing 840 seal faces per 
hour. Piece is powdered 
bronze, 158” in diameter 
and requires .010” stock 
removal for cleanup. Flat- 
ness is held to 1'2 light 
bands and the finish to 
12 RMS. 


‘DLAP with..... 


. —.., in foreground is pro- 

— of high speed steel 

and tungsten-car- 
bide cutting tools 
is reported as in- 
creased as much 
as 500% 


ing, the unit re- 


. In clean- 


moves all minute 
particles from 


metal surafces. 


PER nage 


Size of the floor 


If your production calls for rapid stock removal 
with high accuracy in size, flatness, parallelism 
and finish, be sure to check on Speedlap’s 
performance. 


These units grind and lap at the same time 
with micro-inch accuracy. Give you finishes of 
1 RMS; flatness and parallelism to 2 millionths 
of an inch—with tungsten carbides, ceramics, 
tough alloys or plastics. Best of all they give you 
LAPPING ACCURACY AT GRINDING PRICES. 


Ask for cost and production estimates based on 
samples of your work. No obligation. Job lapping 
service also available. 


Aint FEATURES 


enable a Speediap to finish jobs 
better and faster: 


i 


Water cooled lap base dissipates 
operational heat to avoid distortion. 


Non-chargeable alloy lap plate as- 
sures rapid stock removal. 


Full wear control maintains con- 
stant lap flatness. 


Adjustable parts handling stage 
loads and unloads parts quickly. 


Full pressure air system maintains 
maximum lapping pressure and 
automatically raises pressure plates 
at end of lapping cycle. 


model is 67” high; 
floor working 
area, approxi- 
mately 10 sq. ft., 
and working area 
inside cabinet is 
380 sq. in. 
Tobin-Arp Mfg. 
Co., 6400 Penn 
Ave. So., 
apolis 23, Minn. 


Minne- 
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Angular Indexing to 
Fraction of A Second 


The Ultradex indexing table is re- 
ported to provide angular indexing to 
any degree setting within 44 second of 
are. About three seconds time is re- 
quired to index. Model A, square base, 
and a Model B, right angle base, are 


offered. An adapter plate is available 
for indexing in increments smaller than 
a full degree. 

Heart of the table is a pair of ground 
and lapped serrated master plates. Each 
plate contains 360 serrations and the 
two plates seat into each other for posi- 
tive positioning and locking. 

Typical applications include jig bor- 
ing and grinding, precision surface 
grinding, inspection, layout of holes, 
slots and serrations, and gear tooth 
checking. 

Michigan Tool Co., 7171 E. McNichols 
Rd., Detroit 12, Mich. 


Use postpaid card. Circle No. 50 


Long Life for Metals Offered By 
Cleaning Stars & Grinding Balls 


Abmet, cast 
metal, is now available in cleaning stars 
and grinding balls as well as special ap- 
plications such as friction bearings and 
handling 


an. abrasive-resistant 


parts for abrasive-material 
equipment. 

Five and six point stars, cast in sizes 
ranging from 1” through 3”, are avail- 
able for use in cleaning, de-burring 


2) > «ee 
2 : 
909009 


and burnishing ferrous and non-ferrous 
metallic castings, forgings and weld- 
ments. Grinding balls in sizes ranging 
from 34” through 1144”, which can be 
used for burnishing, grinding or pulver- 
izing materials such as cement, metallic 
res, minerals and sand, are also avail- 
ible. 

Quincy Foundry, Inc., Quincy, Ohio. 

Use postpaid card. Circle No. 5! 
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Twin-Table Cleaning Room Holds Work 8’ in Dia., 3'6" High 


An 8 high capacity 
twin-table Rotoblast 
room cleans individual 
castings weighing up to 
five tons, With the new 
twin-table system, one 
work table of the ma- 
chine is outside where 
castings or weldments 
can be reloaded, turned 
or unloaded, while the 
other table load is re- 
volving inside the blast 
cabinet being cleaned. 

Featured are two Rotoblast wheels 
with 30 hp motors capable of throwing 
100,000 lbs. of abrasive per hour. Work- 
pieces up to 8’ in diameter and 3’6” 
high can be loaded on the table outside 
of the cabinet and positioned by any 


Since 1865 


kind of handling equipment. The work 
tables rotate around a husky 4%” di- 
ameter center spindle mounted in a 
sealed roller bearing journal box. 
Pangborn Corp., Hagerstown, Md. 


Use postpaid card. Circle No. 52 


This is the 94th consecutive year of MSO leadership in the develop- 
ment of improved grinding methods. 
MSO offers unequalled precision in the most advanced grinding 


machines available anywhere. 


Today, when your grinding problems are more complex than ever 
before, MSO, as always is one step ahead with the solution, 


The MSO line comprises a full range of Plain and Universal Grinders, 


Cap. 7” x 12” to 22” x 138”. 


MODEL FH-200 
HYDRAULIC PRODUCTION 


GRINDER 
a — ln 
l, \ es 
¢ Pe » Mod. FMES Universal Grinder =< 
3218) Capacity: 7” x 12” 
yr r - 
bet: ha FEATURES: 
be Cee a © Compound Swivelling Wheelhead 
—— ® Manual and automatic feed to wheelhead 
® Fine feed to .00005” 
® Manual and automatic table traverse 
yp Ry ® Hinged Internal Grinding Attachment 
® Patented adjustable MSO spindle bearings 


THREAD GRINDER 


a) austin industrial corporation 


76-G Mamaroneck Avenve 


White Plains, New York 


Use postpaid card. Circle No. 243 
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Deburring and Finishing Barrel 

Model DBM-10 Super Mite, a port- 
able deburring and finishing barrel, 
processes small lots of parts, handling 
close tolerance radii and low micro-inch 
surface finishing. 

The 12” diameter x 8” wide barrel, 
with a % cu. ft. capacity, is driven at 
speeds variable from 19 to 38 rpm by 
a 1/6 hp, 110 volt motor. A belt safety 
guard is provided. 


Almco, Queen Products Div., King- 


Seeley 


Corp., Albert Lea, Minn. 


Use postpaid card. Circle No. 53 
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4. sweet solutions 
for faster 
srinding action 


For 1¢ a gallon of coolant, you get the most open grinding 
wheel you’ll ever see, with W&B Grinding Concentrate 
1500 — unusually keen grinding action. White & Bagley’s 
1500 is a chemical type water soluble that mixes instantly 
with water. It forms a light-green, transparent, non-irritat- 
ing solution that stays sweet and clear. Use it for exceptional 
accuracy, high production, on steel and titanium. 


When you want keener grinding action on steel, cast iron 
and nonferrous metals, use W&B Grinding Concentrate 
E-55. It forms a light-green, transparent solution that re- 
tains clarity, — won’t irritate skin — eliminates foul odors, 


Both E-55 and 1500 (above) give you excellent rust protec- 
tion, settle chips fast, leave parts and machines clean — 
they’re the best chemical type concentrates you'll find. 


To get superior results on both grinding and cutting, use 
W&B Lubricant 1888. This oil-type, water soluble concen- 
trate with high-detergent action mixes easily with any water 
— forms a stable translucent emulsion that gives more sup- 
port to wheels and cutting tools. You get smoother finishes, 
and closer tolerances with White & Bagley’s 1888. It’s non- 
irritating, free from offensive odors; keeps machines clean. 


to odor formation, 


If you want to replace oil on tough grinding and cutting 
jobs, try W&B HD Soluble 2213. It’s an all-purpose, ex- 
treme-pressure concentrate — fully miscible with water. 
Gives more support than other water solubles, plus excellent 
cooling. White & Bagley’s 2213 in water produces better 
results than many cutting oils. It’s nonirritating, resistant 


To get a sweet solution for any grinding problem — write 


The White & Bagley Co., 88 Foster St., Worcester, Mass. 


INDUSTRIAL 
LUBRIGANTS 


THE WHitre G&G BAGLEY CO. 
Worcester, Massachusetts * Detroit, Michigan 
Originators of Grinding Lubricants 


Use postpaid card. Circle No. 244 


74 


Drill Bushes Are 
Centerless Ground 
Drill bushes of various sizes are 


automatically ground on the outer di- 
ameter and under the head on Wick- 
man-Scrivener controlled-cycle center- 
less grinding machines. The illustration 
shows a No. O machine of the automatic 
controlled-cycle type recently installed 
for this purpose. The machine has a 
grinding wheel 12” diameter and con- 


trol wheel 7” diameter, the grinding 
wheel being powered by a 5 hp motor. 

The stock removal is reported as .003”. 
Apart from manual loading, the cycle 
is entirely automatic. If desired, the 
bushes can be automatically fed to the 
turret from a vibratory feeder. Auto- 


matic feed-back size control from an 
air-gauging unit via a Scrivener micro- 
sizer can also be incorporated. 

Arthur Scrivener, Ltd., Tyburn Rd., 
Birmingham 24, England. 


Use postpaid ecard. Circle No. 54 


Automatic Dice Sorter 
For Germanium Dice 
The AIL high speed automatic dice 


sorter automatically measures and sorts 


small delicate parts on the basis of 


thickness. On the left side of the illus- 
tration is the handling, gaging and sort- 
ing mechanism of the equipment. The 
right side shows the electronic portion 
of the system, which contains one com- 
paritor, two classifiers, and one control 
unit. 

This sorter is particularly adaptable 
to germanium dice because of their 
small size and fragile nature (0.050” x 
0.050” x 0.002”—typical size). 

Airborne Instruments Laboratory, 160 


Old Country Rd., Mineola, N. Y. 
Use postpaid card. Circle No. 55 
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Automation or Conversion Tool 
Eliminates Several Single Ones 
The D.M.G. (drill, mill, grind) head 


is designed to operate as an automation 
or conversion tool, eliminating the ne- 
eessity of several single purpose tools. 
As an automation tool, it may be 
in fixed or building block 


nounted 


concepts for drilling, tapping, milling, 
boring, and honing. As a conversion 
unit, it readily mounts on lathes, plan- 
ers, and mills. 

Speeds range from 300 to 3,000 rpm 
through six individual V belt sheaves, 
three on the motor and three on the 
spindle gear drive. Both shafts are 7%” 
with a 14” key. Sheave changes may be 
made to utilize one to two or three 
maximum power 


guards hinge out- 


parallel belts for 
Belt 
ward allowing easy access to belt or 


transmission. 


sheave changes. 
Larmet Co., 108 Wiggs St., P. O. Box 
193, Griffith, Ind. 


Use postpaid card. Circle No. 56 


Goggle Features Angled Lens 
for Increased Working Vision 
Improved Zephyr soft-side goggle fea- 


tures angled lens for increased working 
vision and super transparency of frame 
for better peripheral vision. Permanent 
locking pin in every lens provides easy, 
positive lens assembly, no worn out 
snaps. 

There are five ventilation styles avail- 
1070A, regular perforations for 
1071A, screened 


able: 
average conditions; 


parts for extreme dust conditions; 
1072A, baffled parts for acid and splash 
1073A, no ventilation for 
vapor conditions; 1074A, perforations on 


conditions; 


bottom and side only for acid and splash 
conditions. 

Welsh Manufacturing Co., 24 Mag- 
nolia St., Providence 9, R.I. 


Use postpaid card. Circle No. 57 
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THERE'S MORE HERE 
| THAN MEETS THE EYE... 


I. an iceberg or in a J. K. Smit Diamond Tool only a fraction 
shows above the surface. 


Everyone knows about the unseen portion of an arctic iceberg. 
Many do not realize the unseen factors that lie beneath the 
surface of a J. K. Smit Diamond Tool, such as. . . our constant 
research to find still better methods of manufacturing Diamond 
Tools, the unquestioned integrity of our company since 1888, 
the manufacturing skills that have been learned and passed on 
through all those years, and quality control of manufacture for 
tool duplication. 


All these hidden assets count much toward maintaining our 
position as a leader in the industry today. 


When your next job specifies a diamond tool for any purpose 
contact J. K. Smit. Our field representatives are trained and 
qualified to assist you with any standard or special application. 


J. K. SMIT & SONS, INC. 


HOME OFFICE AND PLANT 
MURRAY HILL NEW JERSEY 


ac 


Additional plonts in London, Paris, Amsterdam and Toronto, Canodo 


Use postpaid card. Circle No. 245 
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Abrasive Belt Grinder Combines 
Grinding, Finishing In One Pass 


This new conveyor-type abrasive belt 
machine makes possible six grinding 
operations and two felt belt polishing 
operations in a single conveyorized 
pass, Designed specifically for grinding 
and finishing wrenches, this abrasive 
belt grinder can be used for high- 
volume, flat surfacing of ferrous and 
non-ferrous metals as well as other 
materials. 


The Model No. 680-8 is equipped 
with six individually adjustable grind- 
ing heads and two polishing heads. By 


using a series of progressively finer- 
grit abrasive belts on the first six heads 
and felt belts on the last two heads, un- 
machined parts can be rough ground, 
precision sized and fine polished to an 
extremely fine micro-inch finish ideal 
for subsequent plating in one con- 
tinuous operation. 

Felt polishing belts are automatically 
oscillated during operation and polish- 
ing compound is jet sprayed at timed 
intervals directly onto the felt belts to 
produce finer finishes. After grinding 
operations, parts are flushed by a cool- 
ant wash to remove swarf and further 
cleaned by air jets prior to moving 
under polishing heads. 

The machine is also provided with a 
total contact magnetic machine table to 
insure adequate hold down throughout 


Immediately Available! 
to Save You Time 
Broaden Your Abrasive 
Opportunities 
Improve Your Product Quality 


Discover the many new applications 
modern Brightboy offers you to re lace 
older, costlier metalworking methods! The 
specially-compounded abrasive and rub- 
ber in versatile Brightboy work simultane- 
ously to produce 


A Unique Action 


A Refreshingly New, Wider Concept 
of Abrasive Performance 


BURRING e CLEANING e FINISHING 
POLISHING 


frequently in one operation 


STOCK NUMBERS JOB-MATCHED 
TO YOUR REQUIREMENTS 
Wheels @ Sticks @ Rods @ 
for machine and manual operations 
largely eliminate the necessity for special 
compounds or special operations setups. 
Silicon Carbide and Aluminum Oxide 
grains, grades extra fine to extra coarse, 
in soft, firm and tough rubber binders. 


Blocks 


Order from your Brightboy distributor's stock, 
backed up by our complete factory stock. 


ete, Comprel 
SOFT RUBBE 


95 North 13th Street + 


Write NOW for: 


e New method recommendations 
e Catalog listing applications, grains & | 

textures, machine speeds 
e Sample hand tablet 
e Nearest distributor's name 


BRIGHTBOY INDUSTRIAL DIVISION 
WELDON ROBERTS RUBBER CO. 


Newark 7, N.J. 


America’s Pioneer Manufacturer of Rubber-Bonded Abrasives 


Use postpaid card. Circle No. 246 
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grinding and polishing operations and 
is equipped with a demagnetizer. 

Grinding heads are canted to cut in 
oblique directions from each other, pro- 
viding a fine near mirror finish. Ex- 
haust outlets on these heads remove 
fumes during grinding. Abrasive belt 
size is 6” x 80”; and abrasive belt speed 
is 5500 sfpm. 


Two % hp coolant pumps power the 
machine’s self-contained cooling sys- 
tem. 


The 60” wide, 84” high, 216” long 
model has a maximum workpiece ca- 
pacity of 5%” high, 5%” wide, any 
length. Size of machine’s conveyor belt 
is 8” wide by 391” long. Models are also 
available with 8”, 10”, and 12” wide 
abrasive belts with corresponding in- 
creases in workpiece capacity. One hp 
variable speed motor provides selective 
conveyor feed rates of from 2’ to 25’ 
per minute. 


Engelberg, Inc., 831 W. Fayette St., 
Syracuse 4, N.Y. 


Use postpaid ecard. Circle No. 58 


Spindle Assemblies Available 
In 28 Standard Models 


A redesigned line of cartridge-type, 
precision spindle assemblies are de- 
signed for mounting a variety of small 
cutting tools such as end mills, shank- 
type and centerhole milling cutters, 
drills, etc. Building up special or semi- 
special production equipment is simpli- 
fied. 

The 28 standard models offer a range 
of four basic sizes (1.250”, 1.625”, 1.875”, 
and 2.750”) and two methods of mount- 
ing the spindle to the machine. Five 
types of spindle nose are available— 


Morse taper socket, straight bore hole, 
Jacobs taper nose, arbor-type nose, and 
blank spindle end for machining by 
the user. 

Russell T. Gilman, Inc., 623 Beech 
St., Grafton, Wis. 


Use postpaid card. Circle No. 59 
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Precision Instruments 
This Super-Compar gaging head 


shown is reported to have direct read- 
ing in 20 millionths of an inch and 
iccuracy of 10 millionths of an inch 
ver the dial range of +.001”. 


The distributor has available a com- 
plete line of precision comparators with 
electric limit contacts indicating gag- 
ing results by signal lights with a 
contact accuracy of 20 millionths of 
an inch and featuring automatic in- 
spection which can be readily built 
into present equipment. Low initial 
cost and no maintenance or installation 
expenses are featured, the company 
reports. 

The instruments are made by Carl 
Mahr, Esslingen, Germany. Mahr Gage 
Co., Inc., 274 Lafayette St., New York 
12, N.Y., is the distributor. 

Use postpaid card. Circle No. 60 


Screening and Feeding 
In One Operation 
The small, highspeed SF-O1 screen- 


ing feeder has been developed for the 
efficient, rate-controlled simultaneous 
screening and feeding of powders and 
other fine bulk materials in relatively 
small quantities. 
Electromagnetically vibrated, the 
feeder provides ample particle agitation 
to effect the rapid, accurate separation 
of particles by size and to provide posi- 


tive, lag-free feeding of the sized or 
separated particles into the next proc- 
essing operation. 

Power of vibration is instantly adjust- 
able by a simple turn of a rheostat dial 
on the unit’s separate controller, which 
can be mounted within easy reach. 

Syntron Co., 1253 Lexington Ave., 


Homer City, Pa. 
Use postpaid card. Circle No. 61 
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LUNGS 


but TORIT Dust Collectors 
protect your workmen 
and build good morale 


Clean working areas make 
healthier, happier, more productive 
workmen. Torit Dust Collectors 
trap dust before it irritates 
workers. Unitized Torit Dust 
Collectors are completely 
portable—cost a fraction of 
central built-in units and are 
not limited to particular areas. 
In addition, Torit Collectors 
save heat by recirculating 

clean filtered air. 


Free descriptive handbook describes all models and applications. 
Write today to... 
Department 508 311 Walnut Street 


7% ~~ 


Use postpaid card. Circie No. 247 
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Heavy-Duty Tumble Finisher 
Provides 21.7 Cu.Ft. Capacity 
The Rampe Model 30 precision barrel 


finisher features floating power drive 
which eliminates chain and sprocket 
mechanisms and permits hand-wheel 
speed changing from 8 to 25 rpm. A 
built-in magnetic brake and protective 
guard provide full control and safety. 
Interchangeable barrels with a choice 
of one to three compartments are also 
featured. 


BETTE 


WITH 


FINISHING 


Two barrel sizes are available—30x 
32 and 30x48. Interlock switch for the 
safety gate, interval timer and other 
optional accessories can be furnished. 


ROFIT 
QUIPMEN 


real easy work. 
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Development of New Methods Cuts Costs! 


The greatest money-saving opportunities in Metal Finishing 
is yours now...in the use of H. W. KRAMER barrel Finishing! 
Now, you can finish parts by the hundreds instead of the 
conventional methods that finish 1 
. it's childs play! 


SAMPLE PARTS PROCESSED and a SPECIFICATION SHEET 
SUPPLIED TO THE MANUFACTURER. 


Only Kramer’s Tumblers & Buffers aie you 


SUCCESSFUL FINISHING with, a gre 
number of ego 


@ MAXIMUM VERSATILITY 
@ LABOR SAVINGS 


t at the time. It’s 


@ CLOSE TOLERANCE 


(> 


@ MASS PRODUCTION 
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H. W. KRAMER solves any of your FINISHING PROBLEMS. 
Guaranteed prompt assistance in solving and determining 
the proper finishing procedure. 


98 Green Hill 1 Rood 
P.O. Box #3450 
Westwood, Mass. 


Use postpaid card. Circle No. 248 
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Rampe Manufacturing Co., 14915 
Woodworth Ave., Cleveland 10, Ohio. 
Use postpaid card. Circle No. 62 


Mahr Dial Bore Gages 
Now Check .060” ID Bores 
The Intramess features a spring 


loaded bridge which enables the in- 
strument to be automatically centered 
in the bore. Measurements are reported 
as accurate to 50 millionths of an inch 
for checking of size, out-of-roundness, 
and other conditions at any diameter 


and depth within the range of the 
instrument. The amplifying unit is the 
sensitive Millimess comparator gaging 
head, with a total range of +.002”. 

The gages cover a range from .060” to 
10.000”. Extensions for increasing bore 
depth are furnished to order. 

Mahr Gage Co. Inc., 274 Lafayette 
St.. New York 12, N. Y. 


Use postpaid card. Circle No. 63 


Barrel Finishing Compound 
Offers Fast Cutting Action 
The Esbec No. 680 dual purpose abra- 


sive compound is reported to combine 
extra fast cutting action with fine sur- 
face refinement and cleanliness of sur- 
face on most metals, including steel, 
stainless steel, copper, brass, and alu- 
minum. At the end of the cutting action, 
the abrasives in the compound break 
down and become polishing agents. 

The compound is said to increase the 
cutting action of any media—natural or 
manufactured—and helps to maintain 
the natural color of the metal. As it 
contains no aluminum oxide, it will not 
“charge” the work nor leave any ob- 
jectionable gray film, the company 
states. 

The Esbec Barrel Finishing Corp., 
P. O. Box 929, Stamford, Conn. 

Use postpaid card. Circle No. 64 


Smut Removal 
A Hydra-Blast process developed re- 


moves smut rapidly and economically 
from ferrous and non-ferrous alloys. It 
can also penetrate relatively inacces- 
sible cracks, corners, recesses, and holes. 
After rinsing, the metallic surface is 


GRINDING and FINISHING 
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mechanically and chemically clean, and 
receptive to further processing such as 
plating, painting, anodizing, and phos- 
phating. 

Hydra-Blast Mfg. Div., 
Services, Inc., Detroit 38, Mich. 


Automation 


Use postpaid card. Circle No. 65 


Fluid Energy Mills for 

Fine Grinding of Abrasives 
Tungsten carbide lined Micronizer 

fluid energy mills for the fine grinding 

of severely abrasive materials up to the 

hardness of tungsten carbide are now 

available. Such abrasive materials may 


— 
Be 


now be reduced without attritional heat 
to several microns without damage to 
the grinding unit or contam’nation of 
the feed, it is reported. 

Opposing tangential jets of com- 
pressed air or steam cause violent 
interaction of the particles for ultra- 
fine pulverization. 

Three sizes from 4” to 15” diameter 
are offered for abrasive grinding. 

Sturtevant Miil Co., Dorchester, Ma s. 

Use p_stpaid card. Circle No. 66 
2” to 3"" Cap. Gage Added to 
Chamfer Measuring Gage Line 

Like all standard Acme chamfer 
gages of 0” to 1” and 1” to 2” capacity, 
the new 2” to 3” diameter capacity 
model will be available in two styles: 
to measure included angles from 0° to 
0° and 90° to 127°. All gages are pro- 
vided in protective box, with a masier 
seit-ng gage. 

For precise measuring, such as in ma- 
chine setups to control the depth of 
the chamfer, the standard chamfer mi- 


Ld 


crometer gage is easy to use and ac- 
curate. For quick inspection of chamfer 
holes, a chamfer indicator is available 
with a full range direct reading dial 
indicator. 

Acme Scientific Co., 1450 W. Randolph 
St., Chicago 7, Ill. 


Use postpaid card. Circle No. 67 
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Automatic Loader Includes Air Operated Steady Rest 


A Red Ring slide-type 
fully automatic loader, 
for handling long, 
slender parts on gear 
shaving or gear honing 
machines, features an 
air-cushioned exit mo- 
tion and an air-powered 
steady rest. Parts such 
as automotive camshafts, 
illustrated, are loaded 
into the inlet magazine 
in the loader and pass 
through a pair of gaging 
master gears to check for any oversize 
condition of the gear to be shaved or 
honed. In the inlet magazine, the gears 
are spaced apart by a series of linkages 
which automatically advance each shaft 


part as one is fed into mesh with the 


Exclusive Distributors 


HERMES 
MACHINE TOOL CO., INC. 


48-15 Northern Boulevard 
Long Island City 1, N. Y. 
Telephone: RAvenswood 1-1134 


a som 
aia Tes ' 
«ce oes 
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cutter or honing tool for the finishing 


operation. 

Air-powered head and tail stocks 
advance centers into each end of the 
shaft in the meshing position. When a 
part is in finishing position in mesh 


SKF INDUSTRIES INC. Philadelphia, Pa. SAYS 


about Biohm Horizontal Surface Grinders . . . 
“The Blohm 
precision tools and goges .. . 
exceptionally rigid. The sensitivity of the controls is such 
that we can feed to one micron (.000040"'). 

Surface finish normolly obtained is three to five (3-5) 
micro-inches RMS. We have no difficulty in holding tolerances 
under one ten thousandth (.00010"')." 


Grinder is used for grinding a variety of 
We find the machine to be 


E. L. JENKS 
Manufacturing Superintendent 


Use postpaid card. Circle No. 249 
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with the gear-shaped tool, an air- 
powered steady rest is raised to contact 
one of the bearings in the middle of 
the camshaft. The steady rest is raised 
to a positive stop and locked in posi- 
tion while the gear teeth are being 
finished. When the operation is com- 
pleted, the steady rest lowers and an 
air-cushioned mechanism lowers the 


camshaft into the exit chute of the 
loader. 

This type of automatic loader requires 
the operator to only keep the inlet 
magazine full of parts and remove the 
finished parts from the exit chute. Such 
loaders can also be installed in fully 
automated lines. 

National Broach & Machine Co., 5600 
St. Jean Ave., Detroit 13, Mich. 

Use postpaid card. Circle No. 68 
Pump Handles 
Coolants & Cutting Oils 

The Randolph pump operates on a 

principle designed to eliminate all con- 


produced with 
Man-Made Diamond, 


Specify: DESSAU* 
KOOL-KUT DIAMOND WHEELS 


. Natural Diamond, 
““SND-Resinoid’’ Diamond 


All bonds —Resinoid-Metal-Vitrified 


¢ Wheels for electrylitic Grinding _ 


© Nickle-chrome plated wheels 


@ Diamond Wheels for ceramic — 
“nose-cone” and “missile” type 


° Diamond Lapping <a 


_ Special engineered wheels to a— 
meet your particular requirements ie, ie 


* 


wheels. 


your job easier. . 


DESSAU-Since 1841 known as the standard in diamond 
tools is now also known as the standard in diamond 


DESSAU “Diamond Wheel” Catalog will make 
.write for your copy today. 


7 | 


Branches in all principle cities: 
WEST COAST OFFICE: 3046 E. OLYMPIC BLVD., LOS ANGELES 23. CAL. 


MAURICE S. DESSAU CO., ic. 


589 FIFTH AVENUE AT 48TH STREET » NEW YORK 17. NEW YORK 


Use postpaid card. Circle No. 250 


tact of moving parts with the material 
being pumped. A flexible tube passes 
through the pump body where it is 
exposed to the squeegee action of a 
double rotor. The result is an even 
flow of liquid or gas through the tube. 


MLE 


y Mes 
, ys % 


Cutaway showing operating princi- 
ples of self-priming, squeegee action 


The pump is ideally suited where the 
handling of corrosives, abrasive slur- 
ries, sterile solutions, or gases is a 
problem. 

The pump is offered in two models 
—54 and 185 gallons per hour. It is 
available with or without motor, also 
with speed controls and exp!osion-proof 
fittings. 

Randolph Co., 1018 Rosine St., 


ton 19, Tex. 
Use postpaid card. Circle No. 69 


Hous- 


Full-Face Goggle Reasirator 

The Drednaut ~~ 
series features a 
one-piece, mask- 
like goggle respi- 
rator combination 
molded from flex- 
ible rubber. An 
internally molded ridge separates the 
goggle section from the respirator sec- 
tion. A double facial seal results which 
stops exhaled air from reaching the 
goggle section. 

The respirator section features a twin 
cartridge combination. Thirteen sets of 
cartridges and filters are available for 
protection against dusts, mists, fumes, 
gases, sprays, vapors, insecticides, radio- 


active particulate matter or combina- 
tions of these hazards. 

The Drednaut mask is available in 26 
different combinations. Illustrated is the 
R-4000 respirator-goggle combination. 

American Optical Co., Southbridge, 
Mass, 


Use postpaid card. Circle No. 70 


Portable Safety Shield 

A portable safety shield, especially 
designed for welding, grinding and other 
metal manufacturing operations, fea- 


GRINDING and FINISHING 
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tures curtain made of heavy duty olive 
irab duck, with flame-resistant finish. 
it is guaranteed by the manufacturer to 
e water and mildew resistant. 


Spinner Hanger Cabinets Broaden Blast Cleaning Adaptability 


The Spinner Hanger 
airless blast cleaning 
cabinets apply where 
production rates out- 
strip the capacity of 


standard blast equip- 
ment but are not suf- 
ficiently large to war- 
rant installation of high 
production equipment 


such as monorail blast 
cabinets. The manufac- 
turer’s cabinets also re- 


quire less space than the 


Shield folds flat for storage. No tools monorail installation, 


are needed to assemble it or take it 


and also enable a plant 
to clean a large variety 
of parts on a single ma- 
chine. 

Although each machine is designed essential features are compartmented 
work areas, spinner devices for rotating 


apart. 

Special Products Div., Singer Glove 
Manufacturing Co., 860 W. Weed St., 
Chicago 22, Il. 


Use postpaid card. Circle No. 7! 


for a specific cleaning application, the 


Air-Operated Chucks Have | 
Precision Jaw Adjustment 

Cushman air operated chucks are 
available in a wide selection of jaw 
equipment and two different types of 
jaw operating mechanism. The Accra- 
lock jaw control provides for precise 
work-holding and centering. Simple 
hand or foot movement operating the 
air control valve instantly chucks or 
unchucks the workpiece—no need of 
hand wrenching. 

The chucks meet the requirements of 
heavier feeds at higher speeds, and lead 
the way to partial or full automation 
of machines. 

Various series are provided. The 
Series A7036A-1, for instance, comprises 


of KALAMAZOO r 


CARBIDE TOOL and =” all 
CHIP BREAKER and 


SCE-6 Oscillating 
Electrolytic Car- 
bide Tool Grinder. 
The wheel oscillates. 


CBW-6 Chip 
Breaker and Dia 
mond Finishing 
Grinder. Electroly 
tic Chip Breoker 
Grinder also 
available 


Cushman 12” Accralock air chuck 
provides a positive non-slip grip dur- 
ing a simultaneous facing and boring 
operation. 


SAVE TIME - TOOLS - WHEELS 


America’s most modern and complete 
line of Carbide Tool, Chip Breaker 
and Diamond Finishing Grinders. Over 
10,000 in service. 


Ask for Carbide Grinder Catalog. 


lightweight, high speed forged alumi- 
num body wedge operated air chucks. 
Sizes are 2-jaw in 6” to 15” sizes; 3-jaw 
in 6” to 12” sizes. 
The Cushman Chuck Co., Hartford 2, 14-WD Wet mee | 
or Dry 14” Carbide 


Conn. ” 
Tool Grinder. 6” and 
Use postpaid card. Circle No. 72 jo” models also available. 


1651 DOUGLAS AVE. + KALAMAZOO, MICH. 


Use postpaid card. Circle No. 251 
September, 1959 81 
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Hoffman Bits drill %” spout hole 
and 11/16” (64 taper) center hole 
with just one simplified set-up. 


with HOFFMAN 
Thin Wall DIAMOND BITS 


and here's the 
DIAMOND BITS | = 
FOR BIGGER = 
PROFITS 


.\. thin wall diamond surface set 
or impregnated bits for drilling 
and finishing the hardest materials 


Hoffman Thin Wall Bits assure the highest production per bit available 
anywhere .. . because every bit is designed for the specific job. They 
produce the efficient, close tolerance results that cut job-time .. . eliminate 
many reject losses. Put Hoffman Bits to work and see why so many producers 
are setting new profit records in drilling and finishing glass, ceramics, 
porcelain, quartz, concrete and many others. 


Scientific tests for hardness, cutting ability, etc. of customer’s products are made 
in Hoffman's Laboratories at NO CHARGE. Send a sample of your own product 


material for testing at no obligation . .. or write for FREE literature. 
Drilling Experts Since 1902 


HOFFMAN BROS. DRILLING COMPANY | 


102 Cedar Street Punxsutawney, Penna. | 
Use postpaid card. Circle No. 252 
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the work while it is blasted, Wheela 
bretor airless blast units, and work 
carrying fixtures. 

Indexing arrangements turn the com 
partments so that one is always ex 
posed to the operator for loading an 
unloading. 

The machine can be built to individ 
ual needs. The size of the machine ca) 
be varied to handle almost any siz 
part. 

Wheelabrator Corp., 1169 South Byrkit 
St., Mishawaka, Ind. 


Use postpaid card. Circle No. 73 


High Production Honing 
For Small Diameter Parts 

The Model 10 honing machine has 
been redesigned for manual or auto- 
matic honing of bores from 14” to 112” 
in diameter. 


This model has tooling designed to 
hone bearing rod ends and inner races 
with I.D. from .4995” to 1.005” and 
stock removal from .006” to .008”. At 
80% efficiency, production is 131 
pieces per hour. Automatic sizing by 
the Plugmatic bore-to-bore sizing 
unit maintains size consistency with- 
in .0002” from bore to bore. 


Rotation and reciprocation are power- 
ed by mechanical connections which 
require a minimum of upkeep. Pneu- 
matic controls are used for hone feed, 
including automatic expansion and 
collapse, and for automatic compensa- 
tion for stone wear. Since no hydraulic 
circuitry is required, floor space is kept 
to a minimum— including electric panel, 
only 32” x 45”. 

The model is also available with an 
air-operated six-station rotary index- 
ing fixture. It can be furnished with a 
variety of automatic equipment, includ- 
ing magazine loading, automatic ejec- 


GRINDING and FINISHING 
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ion, pre-gauging, post-gauging, auto- 
matie shut-off for stone replacement, 
and sorting. Positioning of index sta- 
tions is controlled by two limit switches. 
Simple fixturing permits economical 
changeover to different size parts. 

Barnes Drill Co., 886 Chestnut St., 
Rockford, Il. 


Use postpaid card. Circle No. 74 


Abrasive Belt Mechanical 
Cleaner 
Hapomit Hand Tool Abrasive Belt 


Cleaner is designed to restore the cut- 
ting efficiency of clogged abrasive belts 
and increase their life. When gradually 
applying the hand brake, the rotating 
steel wire brush takes all waste ma- 
terial out of heavily loaded belts in 
seconds. 

Henley and Co., Inc., 202 E. 44th 
St. NN. ¥.. 17, N.Y. 


Use postpaid card. Circle No. 75 


12 Sided Abrasive Disc 
BandA 12 sided Abrasive disc elimi- 


nates much of the tendency to gouge 
out at the perimeter, heat up and 
glaze. BandA is a compromise between 
the 8 sided and 18 sided discs. While 
the 8 sided disc was ideal for reach- 
ing hard to get at areas, too much 
material was lost in manufacture. The 
18 sided discs had most of the disad- 
vantages of the circular discs. 

Developed by Bumper Auto Plating 
Co., Inc., 3517 Union Pacific Ave., Los 
Angeles 23, Calif. May be ordered from 
Carborundum Co. 


Use postpaid card. Circle No. 76 


New Line Mist Collectors 
Complete line of Mist-Air-rester mist 
collectors are being offered as an ac- 
cessory item for Standard Electrical 
Tool Company’s electrolytic spindles, 
other electrolytic applications, tool 
grinders, wet 
grinders and others where mist or fog 


is detrimental. Special design considers 


grinders, centerless 


emphasis on safety, ease of maintenance, 
portability, and minimum floor space, 
without use of electronic or special 
equipment. 

Standard Electrical Tool Co., 2488-96 
River Rd., Cincinnati 4, Ohio. 


Use postpaid card. Circle No. 77 


Light 1/3 HP Air Grinder 

New light-weight four-vane rotary 
type air grinder of 30,000 RPM and 
1/3 HP is available in both straight 
and right-angle types. Grinders are 
guaranteed to give positive starting, 
and are claimed to give higher torque 
and horsepower output in a more com- 
pact, lighter weight unit. Right-angle 
type, weighing only 16 ounces, is rated 
at 12,000 RPM. 


Field Abrasive Mfg. Co., Dayton, Ohio. 
Use postpaid :ard. Circle No. 78 


September, 1959 


Five Models of Bench Grinders 
Among the five models of bench 


grinders offered is the Model 166, a 14 
hp standard duty unit designed for buff- 
ing, grinding, and brushing jobs. It 
takes 6” x 5%” grinding wheels with 
19” bore, and weighs 24 lbs. 

There are four heavy-duty models 
each built for continuous use in auto- 
motive and machine shops, garages, 
foundries, and maintenance shops. The 
Model 546 is a 1/3 hp grinder taking 
6” x 34” grinding wheels with '%” bore. 
The Model 547 is a 4% hp machine taking 
7” x 1” wheels with a 5%” bore, and 
the Model 550 with 1 hp uses 10” x 1” 
wheels with 34” bore. 

Heavy-duty grinders feature all ball- 
bearing construction, improved spark 
breakers, and maximum wheel guard 
protection. The new U-shaped tool rests 


are fully adjustable and may te tilted 
from 0° to 60° without loss of wheel 
clearance. 

Porter-Cable Machine Co., 105 Seneca 
St., Syracuse 4, N.Y. 


Use postpaid card. Circle No. 79 


Drill Point Grinding Machines 
Grind Twist & Pivot Drills 
These new Schweizer Swiss-made 
drill point grinders perform a_ very 
sharp and precise grind on both right 
and left hand twist and pivot drills. 


removable sludge pan. 


Magnetic separators 
boost wheel life, improve finishes on 
centerless grinders 


Lower cost, greater conven- 
ience, and higher work quality 
— these sum up the advantages 
of Sundstrand Magnetic Cool- 
ant Separators serving a battery 
of centerless grinders in a West 
Coast plant. These Sundstrand 
separators are installed readily 
on existing machinery, usually 
on top of the coolant tank with- 
out requiring external piping 
or special wiring. This means 
installation costs are kept low 
and additional floor space is 
not required. 


Magnetized drum of the Sund- 
strand separator removes fer- 
rous particles as it rotates 
against the flow of coolant. Sep- 


arated material, removed from the drum by a scraper drops into a readily 


Longer wheel life provides the biggest single saving on this installation. 
Coolant need be changed only once a week now instead of daily as in the past. 


FOUR CAPACITIES AVAILABLE Sundstrand Magnetic Coolant Sepa- 


rators are available in 25, 50, 75, and 100 gpm capacities to handle a broad 


More data on the complete line of Sundstrand Magnetic Coolant 
Separators is available in Bulletin A-357. Write for your copy today. 


range of machine sizes and either one or more machines. 


Gumarirpsz, SUNDSTRAND-AMERICAN BROACK 


ae DIVISION OF SUNDSTRAND CORPORATION 
 . 


ANN ARBOR, MICHIGAN 
Use postpaid card. Circle No. 253 
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—prove it to yourself 


at Owv Expense” 


The INCHWORM® motor, re- 
placing the lead screw on centerless 
grinders, completely eliminates 
backlash and gives tolerances to 
+ 000025”. 


Standard MICROtrol' 160 gaging 
and control components can be 
added to the INCHWORM for fully 
automatic centerless grinder oper- 
ation. These reliable, fully proven, 
closed loop systems have enabled 
many leading producers of pre- 
cision parts to achieve previously 
impossible tolerances at lower 
production costs. 


for: 


~ 


e *Trial Offer 
« Complete Data 
e Case Histories 


. (Trade Mark) 


Contact your nearest Cutler-Hammer 
office or write direct to... 


AIRBORNE 
Aly INSTRUMENTS 
| LABORATORY 


1345 NEW YORK AVENUE 
HUNTINGTON STATION, L. I., N. Y. 


A DIVISION OF CUTLER-HAMMER, INC 


Use postpaid card. Circle No. 254 


Due to simplicity and speed of handling, 
any unskilled operator may perform 
a perfectly ground drill after brief in- 
struction. The slide is mounted on pre- 
cision bearings which permit grinding 
of very small drills to highest accuracy. 


No. 1 and 2 drill point grinder. 


On grinding machines No. 1 and 2 
a collet closing device is used which 
cuts grinding time to 20 seconds or less. 
The infeed (amount of grind off) is done 
with a micrometer screw which, to- 
gether with the drill tip supported by 
a V-shaped anvil, guarantees highest 
degree accuracy in lip angle and con- 
centricity, it is reported. Two Leitz 
optics are included in machines No. 1 
and 2 to guide the operator for correct 
setup and finish. These machines are 


No. 3 drill point grinder. 

equipped with specially designed grind- 
ing wheels which permit use to a mini- 
mum of six months before redressing 
with a diamond. 

Grinding capacity of the No. 1 ma- 
chine is from 0 to 1 mm. (0 to .040”), 
size 8” x 8” x 12”; No. 2 machine, from 
0.15 to 2 mm. (.0059” to .080”), size 
8” x 11” x 8”; No. 3 machine, from 2 
to 13 mm. (.080” to 512”), size 13” x 
9” x 11”, 

Skandia Tool Sales, 3507 E. Olympic 
Blvd., Los Angeles 23, Calif. 

Use postpaid card. Circle No. 8! 


Odorless, Rust-Proof Coolants 
Two water soluble cooling compounds, 
one for cutting and one for grinding, are 
reported as stain and rust-proof, will 
not affect paint or harm skin, and are 
odor free. 
The cutting compound, called Saffire 


EP soluble oil, has in most cases upped 
production over 75% and, in some cases, 
doubled tool life while working 4130 
steel in solution of 40 to 1, the company 
states. 

The Saffire transparent grinding com- 
pound has provided production in- 
creases of more than 50% grinding 4130 
steel in solution of 100 to 1, as well as 
other metals, it is reported. 

Available in 15 gal., % barrels and 
barrels. 

Saffire Manufacturing Co., 924 East 
Main, Alhambra, Calif. 


Use postpaid card. Circle No. 82 


Abrasive Wheels For 
Finishing and Polishing 

Bear wheels and rolls of non-woven 
nylon fiber with abrasive grain dis- 
persed throughout perform well polish- 
ing stainless steel sheet, blending stain- 
less steel welds, cleaning aluminum 
panels before anodizing, and producing 
satin finishes on flat sheets of ferrous 
and non-ferrous metals. 

The wheels are made in all normal 
diameters, in face widths up to 60”, and 
in a grit range from 100 to 600. Ad- 


One of the new Bear wheels (this 
one 38” wide) is shown polishing 
copper sheet. (Hinged guard is swung 
up for photographic purposes.) 
vantages offered include cool operation 
which prevents warping of metals, long 
life, ease of redressing, and light weight. 
The wheels are run at approximately 
2600 sfpm. 
Behr-Manning Co., Troy, N.Y. 


Use postpaid card. Circle No. 83 


Safety Frame Incorporates 
New Design For Side Shields 
The M-70 metal 
frame safety glass 
combines a dura- 
ble metal frame 
with Bal-Safe 
lenses. The new 
model features a <j 
re-designed, ex- 
pansion-type end- 
piece which allows easy assembly of 
both lenses and side shields. This de- 
sign of the endpiece means that the 
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ame front can be used with or with- 
put side shields, and with no alteration 
n lens size. A choice of six types 
of shields is offered. 

Safety Products Dept.. Bausch & 
Lomb Optical Co., Rochester 2, N.Y. 


Use postpaid card. Circle No. 84 


Lapping Plates Hold 
Flatness to .0001” 

Fine grain lap iron lapping plates, 
available in four sizes with flatness 
held to .0001”, are annealed and heavily 
ribbed to hold accuracy. The smallest 


size, 6”x9”, is serrated to form 4” 
squares on lapping surface, while larger 
sizes, 9” x 12”, 12” x 15”, and 15” x 18”, 
are serrated into “3s” squares. Other 
sizes on request. 

Prices: 6”x9”, $42.40; 9”x12”, $53.20; 
12”x15", $68.60; 15”x18”, $96.80. 

American Lap Co., 20184 Sherwood, 
Detroit 34, Mich. 


Use postpaid card. Circle No. 85 


Position Indicator Dials For 
Polishing and Buffing Heads 
Murray-Way Corp.’s_ buffing and 
polishing heads are now available with 
numbered dials. Now supervisors may 
check head positioning at a glance. 
Once correct head positions are found 


and recorded, heads may be changed 
and quickly repositioned by use of 
the dial numbers. 

Murray-Way Corp., Box 180, Birm- 
ingham, Mich. 


Use postpaid card. Circle No. 86 


September, 1959 


Dual Spindle Unit Deburrs 
A Great Variety of Parts 

The MM-1-2 high 
speed dual spindle unit, 
which has been designed 
for fixtured deburring 
and finishing of a mul- 
tiplicity of parts, handles 
low production of many 
different parts and/or 
high production of a 
single part. 

The parts are mounted 
on spindle fixtures, air 
operated, which are sub- 
merged, while rotating, 
in a fluid abrasive mass 


which simulates a form fitting grinding pletely automatic and controlled except 
wheel, traveling at the rate of approxi- for loading and unloading the parts. 
mately 2000 S.F.M. The process is com- Mecha-Finish Corp., Sturgis, Mich. 


Use postpaid card. Circle No. 87 


T Here’s how TRUSSBILT . . . opened the door to 
improves quality in metal finishing operations 


The TRUSSBILT DIV. of Siems Bros., Inc., St. Paul, 
Minn. .. . a leading manufacturer of flush steel doors 
used throughout the world; recently installed a tan- 
dem set-up of Timesaver “Speedbelt” Sanders in 
their steel door finishing line. Using a Model TOP 
and Model SPL, both face sheets of the doors are 
given a rough finish on the first pass through the line. 


Low spots are then filled and doors are put through 
the line a second time for finishing. This provides a 
tremendous Merwe er advantage over previous 
hand operated methods, while eliminating variations 
in finish quality. The Timesaver line can handle 
approx. 100 doors an hour. This high speed finishing 
operation precedes dipping and baking operations, 


TIMESAVER | sicenty onoving gold blemiahes wile towering 


SANDERS _ trusssitrs experience is typical of Timesaver 
“Speedbelt” installations throughout the country . 

where the needs for better quality, better production 
and lower units costs is important. You, too, can 
enjoy the advantages of wide abrasive belt finishing 
and polishing in your shop at a minimum of cost. 
Investigate the advantages of Timesaver “Speedbelt” 

Sanders for your metal finishing and polishing opera- 


tions, now! 
Dept. R-3 _ Write Today... 
Box 7446 + Robbinsdale Station Send for literature and prices . . . or request an 


Minneapolis 22, Minn. heal Bere tend of peer: Saiching problem, No obligation. 


Use postpaid card. Circle No. 255 
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@ ACTUAL 
MANUFACTURERS 
OF RESINOID 
METAL AND 
VITRIFIED 
DIAMOND WHEELS 
UP TO 
AND INCLUDING 
20” 
DIAMETERS 


Call or write 
for literature 
today! 


TRADEGM ARK 


THE PAUL L. KUZMICK 
COMPANY 


271-279 GROVE AVE. 
VERONA, N.J. 


@ MANUFACTURERS 
OF RESINOID 
AND RUBBER 
BONDED WHEELS 
SERVING THE 
AIRCRAFT, CUTLERY 
AND STEEL 
FABRICATING 
INDUSTRIES. 


Call or write 


for literature 
today 


 ™ 
* 


co 


PEKAY ABRASIVES, INC. 


271 GROVE AVE. 
VERONA, N.J. 


Reciprocating Buffing Machine Permits Automated Buffing 


mz 

The Wilson reciprocating buffing ma- 
chine, fully automated, is a complete 
package all ready for use. It is designed 
for both low and high production runs. 
For low production—the conveyor may 
be run, forward and reverse, under the 
buffing heads. Only one fixture is re- 
quired. For high production—the con- 
veyor may be run as a continuous, over 
and under, machine, by installation of 
the desired number of fixtures, on the 
conveyor chain. When run as a con- 
tinuous buffer, it will handle parts up 
to 4’ long. Extrusions and mouldings, 
short or long, even in excess of 20’ long, 
may be buffed. 


The machine shown has two buffing 
heads. However, it can be supplied with 
any number of buffing heads, and any 
length conveyor to meet the specific 
need. Conveyors can be supplied to 
accommodate fixtures of any width, 
from 6” to 12”. The buffing heads, of 
the full-floating type, may be supplied 
with 5, 74, 10 or 15 hp, totally enclosed 
dust-proof motors, to handle any buff- 


ing assignment. 


Wilson Buffing Chuck & Machine 
Co., 22730 Dequindre, Warren, Mich. 


Use postpaid card. Circle No. 88 


CLIPPER 


ORIENTED DIAMONDS 


! 
Write for Details: Let us prove to you how Clipper 
Oriented Diamonds can cut your diamond tool costs. 


Clipper Diamond Tool Co. 


You now have a steady supply of 
“custom-cut” stones oriented for 
maximum hardness against work, 
made available through recently 
developed methods of X-ray 
analysis and cleaving, by Clipper 
diamond specialists. 


Such orientation increases the 
production value tremendously 
In addition to Clipper’s long 
established technique in diamond 
orientation, we have added X-ray 
defraction for critical orientation 
in several planes. We can provide 
tools for cutting a greater range 
of materials. 
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Use postpaid card. Circle No. 286 


345 HUDSON STREET, NEW YORK 14, N. Y. * CHelsea 2-7143 


Use postpaid card. Circle No. 256 
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Miniature Grinding Gages for 
0.D.’s Under a Half-Inch 


A new, small size continuous grind- 
ig gage, Model SG, has been added to 
ihe line manufactured by the Arnold 
(;auge Co. of Flint, Mich., and dis- 
tributed Federal Products 
Corp. of Providence 1, R.1 

Calipers regularly furnished with the 


solely by 


miniature gage are adjustable from .093” 


The gaging contacts of the grinding 
gage are retracted by a finger grip 
to permit placing the calipers on the 
work without damaging either the 
workpiece or gage contacts. 


to 500”. Calipers as small as .060” can 
be furnished for some applications. A 
Federal dial indicator is provided for 
work size indication or a Federal Air- 
Probe may be installed on the same 
frame for automatic air-electric size 
control. 

These smaller gages are designed so 
they will not exert forces to distort the 
work. A new style supporting hub as- 
sembly has wide adjustment to simplify 
mounting the gage. 

Use postpaid ecard. Circle No. 89 


Spindle Finishing Machines 
Provide High Speed Abrasive 


Five new spindle-type finishing ma- 
chines, designed to give continuous in- 
line production of precision finished 
parts, enable precision finishing of com- 
plex high quality components such as 
gears, bearing cages, and spline shafts. 

Models offered are as follows: 

Model 2SF (two spindles) and Model 
4SF (four spindles), both with non- 
indexing heads; and Model 4SA (four 
spindles), Model 8SA (eight spindles) 
and Model 16SA (9 to 16 spindles), all 
three have automatic indexing heads. 
Tub diameter is 48” for the two- and 
four-spindle machines, 58” for the 
eight-spindle machine, and 90” for the 
9- to 16-spindle models. All models can 
accommodate approximately an 18” 
depth of media. Tub speeds are from 
275 to 550 sfpm. 

Almco, Queen Products Div., King- 
Seeley Corp., Albert Lea, Minn. 

Use postpaid ecard. Circle No, 90 


September, 1959 


be 


Zirconium Gage Blocks 

Several sets of Square Gage Blocks 
in twenty sizes ranging from .100” to 
350” have been made of zirconium. 
Intended as masters for ultra-sonic 
gaging devices, they provide the ut- 
most in accuracy by using the same 
material as the part being measured. 

Fonda Gage Co., Inc., Stamford, Conn. 

Use postpaid card. Circle No. 91 


Surface Grinder Improved 

Harig Surface Grinder, model TML 
6x12, oiling system has been re-designed 
to provide more oil on the ways thus 
increasing machine life and ease of 


olivetti 


For sales, service or information, 
write Olivetti Corporation of America, 


; 42-33 Northern Boulevard, 

wy Long Island City 1, New York 
y Or phone RAvenswood 1-7575. 
5 

PF oa 


@ Table reversals within + 
@ Table dwell 0 to 20 seconds 

© Automatic precision infeed to .000050"', right, left or both enda of traverse 
@ Thumb jog for taking .0001" cuta on diameter 

© Separate automatic plunge feed 0 to 002" /aecond to positive atop 


operation. Harden ways are now of- 
fered as optional equipment. 

Harig Mfg. Corp., 5747 W. Howard 
St., Chicago 31, Ill 


Use postpaid card. Circle No. 92 


Drill Sharpener 
Assures Geometry 

The Lisle Drill Sharpener Attach- 
ment, model DG-3 features a patented 
feed arrangement which assures cor- 
rect heel clearance, chisel or web angle, 
and cutting lip angle. It will handle 
all types of drills in sizes from %\” 
to 1%”. 

Lisle Corp., Clarinda, Iowa 


tise postpaid card. Circle No. 93 


high-precision grinding machines 
with hydraulic automatic 

infeed for traverse grinding and 
plunge grinding as standard 
equipment on all models. 


3 types: 

UNIVERSAL. Swivelling wheelhead, swing- 
down internal grinding attachment, in 
finitely variable speed headstock 
PRODUCTION. Larger grinding wheel, 
more horse power, non-swivelling wheel- 
head, 8-speed headstock 

PLUNGE. Similar to production type but 
with arially oscillating wheelhead and 
hand table control only. 


4 sizes 
10", 12”, 14", and 18” swings (with 
choice of lengths between centers). 


Model R4-500 U shown at left. Universal 
type, 10” swing, 24" center distance. 


SOME STANDARD FEATURES OF OLIVETTI R4 UNIVERSAL GRINDERS: 


@ Infinitely variable hydraulically controlled table speeds 


0002" aa short aa 1/16" 


Pe 


mo eee ! 


Use postpaid card. Circle No. 257 
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Chicago Chapter 

A golf day at the Cog Hill Golf 
and Country Club, 119 South Archer, 
Lemont, Illinois, has been planned to 
get the fall and winter program off 
to a fast start. Tee-off times will begin 
at 12 noon on Saturday, September 26, 
1959. 

Dinner, with prizes, will follow the 
golf rounds. 

Jim Marek and Joe Stiak, chairmen 
of the program committee, and Ken 
Jeppsen, chairman of the entertain- 
ment committee, are in charge of all 
arrangements. 

The first evening dinner meeting of 
the season will be held Thursday 
evening, October 8, at Nielsen’s Restau- 
rant on North Avenue, at 6 o'clock. 


Foreword to a Chapter: 
Delaware Organizes Twelfth 

Last month, on the ASA page in 
GRINDING and FINISHING there was 
a note to the effect that a charter had 
been granted to the Delaware Valley 
Chapter of the Society and presented 
at the June 24 meeting of the group. 
Here is the story of the work which 
led up to that meeting as told by 
Francis J. Doman, publicity chairman 
for the chapter: 

Organizational work began on our 
chapter in November of last year. The 
first meeting saw five men present, 
with an additional three requests for 
membership, giving us a total of eight 
members. 

The five offices needed to apply for 
a charter were filled by those present: 
president, Dave Boone; vice president, 
Francis J. Doman; corresponding secre- 
tary, Connie Hause; treasurer, Harry 
Griffith; recording secretary, Harry 
Boone. 

These offices were filled temporarily 
and the first meeting was called for 
January. At this meeting thirty-six 


men were present. It was suggested 
from the floor that the temporary 
officers remain in office until June, 
when the first elected officers should 
be installed. Various committees were 
then formed within the chapter. 

The first program was put on in 
February, when Tom Bullard of the 
Budd Company gave an informative 
talk on safety in industry. 

March saw Malcolm M. Maynes of 
the Norton Company speak on the 
history and manufacture of abrasives. 

At the April meeting the Simonds 
Abrasive Company sent us James E. 
Price, research manager, to discuss the 
manufacture of grinding wheels. 

Robert C. Fischer of the Cincinnati 
Milling Machine Company was here in 
May, presenting a talk entitled, “Inside 
and Outside the Grinding Wheel.” 

Together with the presentation of 
the charter, the highlights of the June 
meeting was “An Introduction to 
Coated Abrasives,” by Carborundum’s 
Ronald Reed. At the same time, the 
following officers were elected and in- 
stalled for the 1959-60 term: 


PEE eo reae nntiewes Harry Smithgall 
Vice President .......... Bob McMillan 
Corresponding 
REFEREES seen Connie Hause 
Recording Secretary ....... H. Martino 
ee F. BuonPastore 
Governors: 
| a eee Dave Boone 
ciateeenens M. Trueblood 
ON RED pcs ackiekavewes H. Warner 
ee Seer ee B. Robbins 


Meetings will resume in September. 


(Note to Mr. Doman and all other 
chapter secretaries or publicity chair- 
men): We'll be glad to print reports of 
meetings, including short resumes of 
the principal speeches, and also an- 
nouncements of future meetings. How- 
ever, we need the material at the latest 


by the 15th of the month preceding 
the issue in which it is published. 
—The Editors 


What is The American Society 
for Abrasives? 


The American Society for Abrasives 
is a professional society which has as 
its prime goal the advancement and 
development of the broad field of abra- 
sives. Organized late in 1956, the Society 
now has twelve chartered chapters, 
and one more, in Chicago, has been 
organized and now is awaiting its 
charter. 


Following are the goals of the 

Society: 

e To unite those active in the field of 
abrasives. 

e To promote understanding and asso- 
ciation between makers and _ users 
of abrasives. 

e To encourage and foster the study, 
uses, application, and improvement 
of abrasives. 

e To consider all matters affecting the 
development and use of abrasives. 

e To promote and interpret to business 
and to the public the scope and 
potentialities of abrasives. 

e To promote and seek to maintain 
standards throughout the industry. 

e To conduct exhibitions. 

e To exchange ideas, experience, and 
to collect and disseminate informa- 
tion concerning abrasives. 

e To publish books, pamphlets, mono- 
graphs, and periodicals. 

e To make loans, grants, and awards 
to individuals and organizations for 
outstanding contributions to the field. 

e To provide facilities and opportuni- 
ties for research and analysis of any 
and all features of the field of abra- 
sives through forums, discussions, 
surveys, public meetings, exhibitions 
and conferences. 
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PRECISION 
J GRINDING 
WHEEL 
BALANCING 


priced or 
even 
Smallest sho 


ps! 


New Stewart-Warner Portable Balancer 
balancing grinding wheel 


The Versatile New Stewart-Warner Portable 
Balancer is priced to make it economical for even small 
shops to own their own balancing equipment. Its 
portability permits easy in-place balancing and vibration 


. 
analysis of grinding wheels and machinery. Indicates angle and ENGINEERED FOR PRECISION BALANCING 
amount of unbalance . . . determines rpm and amount of vibration. —__ designed for ease of operation. (1) Stro- 
Helps produce finer finishes and closer tolerances . . . prolongs boscope and meters mounted in same portable 
life of wheels . . . permits longer runs between dressing. head for easy one-man operation. (2) Remov- 
Also balances many other machine parts, such as drive motors, able, lightweight electronic unit for easier bal- 

: : ancing in confined spaces. (3) Electro-magnetic 
spindles, coolant pumps and adapters. pickup can be simply placed on machine part, 
freeing operator's hands. 
Symbol of] Also: a complete line of permanently installed 4 SR ee ee SESE CERO ee Se eS ee eS te 
cradle type balancers to meet every job type m= Pa == } STEWART-WARNER CORPORATION 


or short run precision balancing instrument. Industrial Balancer Department 


—_* 
= je Dept. BP-99. 1850 Diversey Parkway, Chicago 14, Illinois 


——- = Please send me your Industrial Balancer catalogs 
Name 


Write for free catalogs! 


: 
STEWART-WARNER CORPORATION | > 
INDUSTRIAL BALANCER DEPARTMENT oa ah olen 


Use postpeid card. Circle No. 258 
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Rapid, precise form grinding with PFC fo 
ti 
keeps outboard motor production at full throttle de 
The new V-type construction of Evinrude’s requirements while maintaining highest qual- sn 
smooth-running outboard motors is giving ity standards. of 
power-packed pleasure to boat owners. In another Model E application on the same né 
In the initial stages of production, however, motor, two grooves are formed from the solid H. 
this new motor posed new, tough manufactur- in stainless steel propeller shafts at a rate of , 
ing problems for Evinrude production men. 146 parts per hour (illustrated). There is no a! 
For example: the prime moving parts of this time out for wheel dressing, because this ma- nu 
balanced outboard design are short, rigid chine is equipped with PFC (Perpetual Form int 
crankshafts. The pins of these crankshafts had Control). me 
to be ground to .0005” tolerances on diameter, This sort of grinding efficiency can keep | 
and to .0001” taper on the length of the pin. your production roaring at full throttle, too. , 
Required production: 110 pieces per hour. Write for detailed information. Jones & wi 
J & L Model E Form Grinders proved to be Lamson Machine Company, 531 Clinton tio 
a key factor in meeting these rigid production Street, Springfield, Vermont. Bo 
the 
‘‘ Turret Lathes ¢ Automatic Lathes ¢ Tape Controlled Machines ¢ Thread & Form Grinders + Optical Comparators « Thread Tools nol 

q Use postpaid card. Circle No. 259 
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Besly-Welles Completes Grinding Test Laboratory 


The completion of a 
new grinding test labo- 
ratory has been an- 
nounced by Besly- 
Welles Corp. of South 
Beloit, Ill. The labora- 
tory will be used to 
study customers’ grind- 
ing problems under sim- 
ulated production condi- 


tions. 


Dise grinding equip- 

ment of advanced design has been in- 
stalled. Besly has the latest double- 
spindle horizontal and vertical disc 
grinders, including the new Besly DH4 
horizontal grinder. The most modern 
inspection equipment is used to check 
finished parts. 


Jaeger Named President 
of Pratt & Whitney Co. 
Jacob J. Jaeger, 


formerly Execu- 
tive Vice-Presi- 
dent, has been 
elected President 
of Pratt & Whit- 
ney Co., West 


Hartford, Conn. as es 
a result of the an- J. J. Jaeger 
nual stockholder’s meeting. He is an 
internationally-famous authority on 
numerical control systems. 

Jaeger succeeds Edward P. Gillane, 
who has been elevated to the posi- 
tion of Assistant to the Chairman of the 
Board. Election of Edward J. Shages to 
the Board of Directors was also an- 
nounced. 


September, 1959 


50th Anniversary Issue 
Of GRITS and GRINDS 


GRITS and GRINDS, a technical 
magazine published by Norton Co. of 


Worcester, Mass., in the interests of 
better grinding, lapping, and surface 
finishing, has published its fiftieth an- 
niversary issue, June 1959. This maga- 
zine is one of the ten oldest company 
publications in the country. 

The early issues educated machinists 
to the fact that heavy-duty grinding 
machines (invented only ten years be- 
fore by Charles H. Norton) were de- 
signed for heavy stock removal and 
precision finishing to close tolerances, 
The cause of cylindrical grinding was 
also championed. As important develop- 
ments in abrasives were made, they 
were also published. Readers have been 
kept informed, in recent years, on 
new developments such as ceramic 
cutting tools, Rokide ceramic spray 
coatings, and some of the high tem- 
perature refractories developed by 
Norton. 

Enfried T. Larson is the fourth editor 
of GRITS and GRINDS in its 50-year 
history. He has been with Norton 
since 1923, soon after graduation from 
Worcester Polytechnic Institute. 


Engineers Honor Westinghouse 
Board Chairman, a Lawyer 


For the first time in the 58-year 
history of the award, the highest honor 
that engineers can bestow will go 
to a man with a non-engineering back- 
ground, for his vision and his indus- 
trial leadership in the development of 
atomic power. 


The John Fritz Medal Board of Award 
has announced that the top prize of the 
engineering fraternity will be awarded 
to Gwilym A. Price, chairman of the 
board of the Westinghouse Electric 
Corporation. 


The presentation of the gold medal, 
given annually for notable scientific 
or industrial achievement, will be made 
to the Westinghouse executive at the 
Annual Meeting of The American 
Society of Mechanical Engineers at 
Atlantic City in early December. 


Wm. F. Ryan, a past president of 
ASME and member of the Fritz Medal 
Board of Award announced that the 
honor had been voted to the indus- 
trialist by the representatives of four 
national engineering societies for “his 
inspirational leadership, industrial pio- 
neering and personal initiative in mar- 
shalling the creative forces of research 
and engineering to the cause of de- 
veloping atomic power for the national 


defense and for human welfare.” 


The four national engineering or- 
ganizations are the American Society 
of Civil Engineers; the American In- 
stitute of Mining, Metallurgical and 
Petroleum Engineers; The American 
Society of Mechanical Engineers and 
the American Institute of Electrical 
Engineers. 
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Nuclear-Powered Savannah 
Launched July 21, 1959 
Building of a nuclear-powered mer- 


chant vessel, first proposed by Presi- 
dent Eisenhower in a speech in New 
York on April 25, 1955, reached com- 
pletion at the launching of the N. S. 
Savannah on July 21—a demonstration 
to the world of the intent of the 
United States to employ the power of 
the atom for peaceful productive pur- 
poses. 

The 5956” ship will accommodate 
60 passengers, 110 crewmen, and 10,000 
tons of cargo. It will be able to operate 
for 3% years on one fuel loading. 


Ex-Cell-O Celebrates 40th Anniversary 


A small group of De- 
troit toolmakers in 1919 
formed a company to 
produce parts to stand- 
ards of precision that 
were beyond the capa- 
bilities of most plants 
at that time. That was 
the start of Ex-Cell-O Corp., which 
today has 29 plants throughout the 
United States, Canada, England, Ger- 
many, and India. 


From an original floor area in 1919 
of only 2,375 sq. ft., the combined ca- 
pacity today of all the company’s plants 
totals over 2% million square feet. 


Within the broad fields of machine 
tool building, cutting tool manufacture, 
precision parts production, and serving 
the dairy industry, Ex-Cell-O’s highly 
diversified facilities stand ready to meet 
the challenge occasioned by the in- 
creased use of automation and by the 
technical advances yet to be made in 
the field of rockets and missiles. 


N.H. Ball Bearings, Inc. 
Solves Shielding Problem 


Design engineers at New Hamp- 
shire Ball Bearings, Inc. research center, 
Peterborough, N. H., have helped solve 
a troublesome shielding problem for the 
miniature bearing industry by a slight 
design change of the bearing’s inner 
ving. The result is an effective shield 
that reduces by as much as 70% the 
size of dirt particles which can get 
into the bearings, according to the 
company’s engineers. 

The design closes the gap between 
shield and shoulder to .002” or less 
than one-third that of the previous 
shielding. Such close tolerance is made 
possible by fitting the shield to the pre- 
cision ground O.D. of the inner rings. 


SIA is the brand name of quality coated abrasives made in Switzerland. Swiss tech- 
nique and precision, workmanship and experience, are combined to serve America's 
most extensive and exacting industrial requirements. Write for samples and prices! 


SIA throughout the world 


SIA-Swiss Industrial Abrasives Ltd. Frauenfeld/Switzerland 
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INCREASES — 
CENTERLESS — 
GRINDING © 
PRODUCTION 


oa 


With This New _— fj 
Automatic 
Infeed 1. 
Grinding 4 i fy 


Attachment = 


4 


fe 4s 
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Utmost precision in grinding and 
duplicate sizing. Sizing dial is 
graduated in (.00001) one hun- 
dredth of a thousandth of an 
inch. No hydraulic checking cyl- 
inder to change feed rate when 
oil is cold. No checking of oil 
level or refilling of hydraulic 
checking cylinder. Three (3) dif- 
ferent feed rates are available 
in one unit for the fastest, most 
efficient, and precise sizing in a 
centerless grinder. 

CAN BE USED FOR TRU-FEED AS 
WELL AS INFEED for close sizing. 
Ideally located push button con- 
trol station consists of Stop-But- 
ton, Caution Pilot Light, and a 
selector switch for set up or auto 
grinding positions. CATALOG — 
Write for it today! 


MODERN 
DEVICES 


Subsidiary of 
TWENTIETH CENTURY MFG. CO. 
Box 429G Libertyville, Illinois 


Open Territories for Manufacturers’ 
Representatives 
Use postpaid card. Circle No. 262 
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Huge Reflector Telescope 
Dedicated at Lick Facility 


The largest reflector telescope in 
the world, with 120” mirror, was dedi- 
cated on July 16 at the University of 
Calif.'s Lick Observatory at Mount 
Hamilton near San Jose. Second in 
size only to Mount Palomar’s 200” 
telescope, it will gather the light of 
stars that are a billion and more light 
years away (one light year is some 
six trillion miles). (See July 
GRINDING and FINISHING.) 


issue, 


Gray-Grimes Exhibits 
Last Word Sales Products 


Some 400 representatives of major 
companies in the area, all Last Word 
Sales customers, attended the recent 
function presented by Gray Grimes Co., 
Detroit, a distributor for Last Word 
Sales Co., also of Detroit. 

During the cocktail hour friends sur- 
veyed the various exhibits at which 
were displayed items sold by the Last 
Word Sales Co. The fabulous smelt fry 
was most enjoyable, as well as movies 
of Al Gray’s trip to Alaska last fall, 


M-Diamond Wheel Prices Cut 
to D-Diamond Level 


The Carborundum Company has an- 
nounced that its man-made diamonds 
abrasive products are now sold, wheel 
for wheel, at the same price as natural 
diamond products. 

Fred Scott, Jr., sales manager of Car- 
borundum’s Bonded Abrasives Division, 
made the announcement. 


Silicon Carbide Withstands 
Temperature Over 4500°F. 


“GRB” silicon carbide, a lightweight 
material with high thermal shock and 
erosion resistance properties, has been 
developed by The Carborundum Co., 
Niagara Falls, N.Y., Research and De- 
velopment Division under contract 
with Air Force Research. The material 
shows promise for rocket nozzles, nose 


cones, and similar applications. 


Industrial Diamond Sales 
Continue to Gain 


Sales of industrial diamonds during 
the second quarter of 1959 were up 
113% compared to sales for the similar 
period of 1958. This figure, revealing 
the increased demand for natural dia- 
monds in industry, was released in Lon- 
don by the Central Selling Organization 
for the African diamond mines. 

Total sales of industrial diamonds in 
the second quarter of 1959 were ap- 
proximately $19,041,495; for 1958, sec- 
ond quarter, approximately $8,957,684. 


ee ree 


| 
| 
| 


complete 
catalogue of 
DIAMOND 
DRESSERS 


for every need 


Now ready for you—CRAFTS 
catalogue of diamond dressers 
for every need and use. Full 
prices, specifications and infor- 
mation about re-setting on the 
famous CRAFTS line. Infor- 
mation too about our inexpen- 
sive “Letter Series’ of tools. 
CRAFTS continuous research 
and job testing provide you 
with more economical ways to 
increased production. Always 
dependable, CRAFTS service 
reduces costly delays — mini- 
mizes downtime. 
Mail this coupon for your 


free Diamond Dresser catalog. 


Artuur A. Crarts 
Company, Inc. 


<> 


601 NEWBURY STREET 
BOSTON 15, MASS. 
Dept. GF-59 


NAME . —_ 
FIRM 


ADDRESS. 
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NEWS OF INDUSTRY continued 


Airborne Instruments 
Laboratory Buys Plant 


The 493,000 sq. ft. Fairchild Engine 
Division plant at Deer Park, L. I., has 
been purchased by the Airborne In- 
struments Laboratory Division of Cut- 
ler-Hammer, Inc., Mineola, N. Y. Sale 
price for the plant and approximately 
100 acres of the 386-acre industrial site 
owned by Fairchild was not disclosed. 
Airborne also obtained an option on an 
additional 20 acres of land. 


MPB Constructs 
$500,000 Research Center 
A $500,000 Research Center being 


constructed by Miniature Precision 
Bearings, Inc., Keene, N.H. is now 
nearing completion. It will contain 
chemical, metallurgical, electronics, and 
mechanical laboratories, fully equipped 
with scientific apparatus, a large pro- 
portion of which has teen designed 
by MPB to make possible pioneering 
work in bearing research and develop- 
ment. The building will centralize all 
MPB research personnel and equip- 
ment for both the MPB plant and 
the Split Ballbearing Division plant. 


-e 


“ape ea LASTING 
precision in millionths 


Fonda’s hardened steel blocks, with their 
unusually high carbon content, give con- 
tinuing accuracy long after other gage 
blocks have worn out! 


Blocks are available in an unusual range 
... both square and rectangular, and in 
sizes down to the new ultra thin .010 
series ... write: 


“ 


. and for the ultimate in durability, | 
Fonda’s TUNGSTEN carbide blocks 
will far outlast any other gage block. 


fa 


GAGE COMPANY 
Factory and General Offices 
Stamford, Connecticut 


Use postpaid card. Circle No. 260 


New American Standard for 
Precision Ball Bearings 

A new American Standard, Require- 
ments for Instrument Precision Ball 
Bearings, has been approved by the 
American Standards Association. Desig- 
nated American Standard B3.10-1959, 
it establishes boundary dimensions and 
tolerances, size classifications used for 
selective assembly, internal radial 
clearances, and other requirements for 
instrument ball bearings, which have 
refined dimensional and performance 
characteristics in comparison with con- 
ventional ball bearings. 

The Standard is available at $1.00 
a copy from the American Standards 
Association, Dept. PR 79, 70 East 45th 
St. New York 17, N.Y. 


Torit Moves to New Location 
Torit Manufacturing Co. has an- 


nounced that office and factory per- 
sonnel are now occupying new quarters 
at 1133 Rankin Street, St. Paul 16, 
Minnesota. 


The move was effective August 1. 


Metal Sales inc. 
Occupies New Quarters 

Metal Sales Inc., Los Angeles, whole- 
sale distributors of metal for Southern 
California, moved their business and 
sales offices into a newly constructed 
building adjacent to their 115,000 sq. 
ft. warehouse on June 1. The tastefully 
decorated and comfortably furnished 
building is completely separate from 
the warehouse facility. 


Gene Warner was appointed to the 
sales staff of Metal Sales Inc., Los 
Angeles, in charge of sales in the South 
Gate, Compton, Paramount, and Long 
Beach areas. Robert Bakerville has also 
been named to the sales force. 
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a wide variety of grit numbers. Aluminum oxide and Sili- 
con Carbide grit is used exclusively to assure sharp, fast 
cutting and longer life. Marvel discs are made with best 
grade Vulcanized Fibre backing, are RESIN BONDED, 


COOL RUNNING and FAST CUTTING. 
Marvel Discs can be used wet or dry. 


Write TODAY on your letterhead for Free Samples or 
for descriptive literature showing how Marvel discs can 
SPEED PRODUCTION and SAVE MONEY for you. 


Some Select Distributor’s Territories Open 


BATES PRODUCTS, Inc., 1131 E. 74th St., Chicago 19, Ill. 


Use postpaid card. Circle No. 263 


MARVEL SANDING DISCS 
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Almco Barrel Finishing 
Solves $37,000 Problem 
Abrasion during the action of this 


bowling machine formerly caused a ny- 
lon gear in the mechanism to wear out. 
Now Almco barrel finishing saves 
American Machine & Foundry Co. 
$37,000 a year at their Buffalo plant 
where the AMF Automatic Pinspotter 
is made. This was accomplished by 
smoothly finishing the distributor tracks 
using an Almco Model DBF-800-48-1 
machine, and thus eliminating unneces- 
sary wear on the nylon part. 


As a service to metalworking con- 
cerns, Almco, Queen Products Div., 
King-Seeley Corp., maintains a com- 
plete test laboratory at Albert Lea, 
Minn. 


1960 ASTE Tool Show 
To Include Over 500 Exhibits 
Plans for its 1960 Tool Show in 


Detroit’s Artillery Armory have been 
announced by the American Society of 
Tool Engineers. The show will again be 
one of the largest industrial expositions 
in the world, with more than 500 ex- 
hibitors displaying equipment valued in 
excess of $15 million. Registered at- 
tendance is expected to exceed 35,000 
at the show, which will be open seven 
full working days (closed Sunday) from 
April 21-28, 1960. 

A complete integrated technical pro- 
gram of papers, seminars, plant tours 
and related activities will also be of- 
fered as in the past. 


Richard D. Sallyards has been ap- 
pointed Plant Manager, Coated Abra- 
sives Div., Armour Alliance Industries, 
Armour and Co., Alliance, Ohio. In this 
capacity, he will be responsible for both 
the manufacturing and converting oper- 
ations of the Alliance plant. 

Royden C. Rinker has been named as 
Director of Research and Development 
for Alliance, and will supervise all re- 
search and development activities for 
the Adhesive, Coated Abrasives and 
Cushioning Products Divisions. 


September, 1959 


Magnus Chemical Co. Appointed Perfecto-Peen Representative 
Magnus Chemical Co., Garwood, N.J., has been appointed a sales represen- 
tative by Perfecto-Peen, Dallas, Tex. Magnus will cover the states of Conn., 
Del., Me., Md., Mass., N.J., N.H., N.Y., Pa., R.1., Vt. Va., and W.Va. These 
13 Magnus representatives, together with Perfecto-Peen executives, attended 
a technical session at the latter’s Dallas headquarters. Left to right: Alex- 
ander Simpson, Robert L. Kraber, Harold E. Kilheffer, Allen V. Ellison, 
Harry M. Herlikofer, Pete Peterson, Robert W. Horton, Bill W. Solley, 
Bernie Bailey, Bill Mays, Kenneth Bishop, Greg Macri, Jerald Gore, Ray- 
mond E. Weigle, Howard K. Norman, and Raleigh Estrada. 


Promotion of William C. Krecklow 
and George J. Slies to General Super- 
intendents in the Manufacturing De- 
partment of the Industries Group has 
been announced by Allis-Chalmers 
Manufacturing Co., Milwaukee, Wis. ing. 

Frederick T. Sagemiller succeeds Slies 
as Supt. of Centrifugal Pump Manu- 


tion Control Manager; Milton W. Schae- 
fer, Assistant Production Control Man- 
ager; John E, Brinkmann, Supt. of Pro- 
duction Scheduling, and Lloyd G. Weh- 
ner, Asst. Supt. of Production Schedul- 


Other appointments in the Industries 


Group Production Control] Department 
includes: Robert L. Carlstein, Produc- 


rev 


the “Throw-A-Way Hub” 


The birth of an “idea” develops 
into an unchallenged “leader” 


facturing. 


A design and construction ac- 
complishment that insures cost 
reduction to small and large 


users — Performance out- 
standing. 

The ‘‘Thro-A-Way’* is 
safer — more rugged — 


faster. Only one specifi- 
cation manufactured for 
metal removal. No _ in- 
ventory “build up prob- 
lems’’. 


For use on all right-angle 
grinders pneumatic or electric. 
Withstands greater peripheral 
speeds. 


ELimM!INATES: 


COMPANY INCORPORATED 
ABRASIVE PRODUCTS WESTBORO, MASS. 


Use postpaid card. Circle No. 264 
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H. H. Jason 


Harry H. Jason has been named Man- 
ager Atlantic District of the General 
Electric Co.’s Metallurgical Products 
Dept., Detroit. He will be located at 760 
Colfax, Kenilworth, N.J. The Atlantic 
District covers all of New England, 
Del., Md., and the eastern portions of 
N.Y., Pa., and Va. 


William M. Scranton, Executive Vice- 
President of Miniature Precision Bear- 
ings, Inc., Keene, N.H., has been elected 
a member of the Board of Directors 
of the firm. He succeeds the late 
Philip H. Faulkner. 


W. M. Scranton 


PREFORMED TUMBLING MEDIA AND ABRASIVES 


Does your present tumbling media plug the slots? Pick the proper size, 
shape and bond hardness required. At present we have six varying 
hardnesses of ceramic bonds. We vary sizing or coarseness of abrasive 
to meet the finish required. To meet present demands we now make 
over two hundred sizes, shapes and bonds. Tell us about your 
finishing problem. 


We have distributors throughout the U. S. and Canada. 


FORTUNE INDUSTRIES, INC. 


11770 Dexter Road Chelsea, Michigan 
Phone GReenwood 9-3621 


Use postpaid card. Circle No. 265 


Van Norman Merges 

Auto and Machine Divisions 
The Van Norman Machine Tool Co. 

and Van Norman Automotive Equip- 

ment divisions of Van Norman Indus- 

tries have consolidated into one firm 

to be known as the Van Norman Ma- 


chine Co. The New York City firm will 


P. W. Leming S. F. Greer 


be headed by Paul W. Leming, former 
Executive Vice-President of Van Nor- 
man Machine Tool Co. Selby F. Greer, 
longtime automotive equipment execu- 
tive, was named Executive Vice-Presi- 


dent in charge of all sales for the merged 


company. 


LOW COST 


Electro mechanical models produced by 
one of Europe's largest grinding manu- 
facturers—completely universal with 
swinging internal grinding heads. 14” 
x1” 0.D. Wheels. 


Oe Cae titnnicenbindadlels $3600.00 
Ie EGE haviienteomnian $3775.00 
11” x 42” 


THE AMERICAN HERFORDER CORP. 


1801 W. COLUMBIA AVE. 


GRINDERS RIN 


RIBON UNIVERSAL OD-ID GRINDERS 


CENTRI CENTERLESS GRINDERS 


Close tolerance production units 
capable of .0001” tolerances in pro- 
duction. Equipped for bar feed, thru 
feed, and infeed work with automatic 
ejectors and automatic cycling on in- 
feed where desired. 


MODEL 0 Work diameters .012”-5¢” 
$2250.00 


MODEL 1 Work diameters .016”-2” 
($3450.00) 


MODEL 3 Work diameter .030”-3” 
($6400.00) 


CHICAGO, ILLINOIS 


Use postpaid card. Circle No. 266 
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Easy installation . . . ficient 
low-cost operation . .. simpli- 
fied maintenance, make Dust- 
kop FIRST among equipment 
to collect most all industrial 
dusts. There are Dustkop 
models to eliminate your dust 
problems . . . that are space 
saving, self-contained units; 
or exhaust type for rafter, 
ceiling or outside location. 
Write for descriptive liter- 
ature. 


DUSTKOP 
STOPS Leh 


37 STANDARD MODELS 
TO CHOOSE FROM 


® READY TO USE 


Also a Complete Line of Mist Collectors 
AGE MANUFACTURING COMPANY 


Use postpaid card. Circle No. 267 
GRINDING and FINISHING 
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Howard A. Beiseigel has been named John F. Linsley has been appointed , 
Purchasing Agent of A-S-R Products Manager of Industrial Sales for the | R N | A 
Corp. for its plant in Staunton, Va., Airborne Instruments Laboratory (AIL) S\N weleome 
where Gem razors and blades are division of Cutler-Hammer, Mineola, Sty 
produced. N.Y. He will be responsible for all AIL . 

products such Inchworm and Micro- 

Earl S. Evans has been named As- trol, AIL’s standard industrial products, 
sistant Chief Engineer of the Steam as well as the industrial control systems 
Turbine Dept. of Allis-Chalmers Manu- which will be built jointly by Cutler- 
facturing Co., Milwaukee, Wis. Hammer and AIL. 

7 eS the and NEW TOWER California's World- 


Famous Resort overlooking the Blue Pacific 
where Wilshire meets the sea. Twenty minutes 


Leading European manufacturer of a complete line of highest | from International Airport. 450 luxurious 
quality grinding wheels —resinoid and vitrified — cut-off | Seems and Bungeiows, of with television end 
e . x , radio. Complete convention facilities. Banquet 
wheels, honing stones, mounted points, etc. is looking for rooms for up to 2,000, eir-conditioned. Exciting 
dealers and representatives new Venetian Room and Cantonese Room. 
: Swimming poo! Beautiful grounds and 
We are carrying in stock in New York for immediate delivery ae londscoped gardens. Rots from $8. 
. elie rr tli w n | ° 
all standard sizes and shapes—and are willing to stock here a ng pine a - i. mAwAtt 
for you special sizes and specs. “M AS SAGLI A 
Must have previous experience and good following. No CREST OF GOOD LIVING 
objection to the handling of other non-competitive lines. JOSEPH MASSAGLIA, JR., President 
Some excellent territories available and of course all replies + SANTA MONICA, CALIF. Hotel Miramar 
are kept strictly confidential. | TS ond Teton, Cane, Mosel Witten 
. . e * GALLUP, N.M. Hote! El Rancho 
Send details on experience, territory covered, and references | * ALBUQUERQUE, Hotel Franciscan 
* DENVER, COLO. Hote! Park Lane 
to: * WASHINGTON, D.C. Hote! Raleigh 


* HARTFORD, CONN. Hote! Bond 
PITTSBURGH, PA. Hote! Sherwyn 


f Y a © | L | ¥ To oO * CINCINNATI, O. Hote! Sinton 
. * NEW YORK CITY Hote! New Yorker 


* HONOLULU Hote! Waikiki Biltmore 
49 W. 37th STREET NEW YORK 18, N.Y. | 


World-famed hotels 
Teletype service—Family Plan 


ACCURACY 
.0002 T.LR. 


0002 T.I.R. or less at Spindle Nose, .0005 T.I.R. or less on 
Test Arbor six inches from Spindle Nose 


x STEELSET 


SINTERED STEEL BOND 


DIAMOND WHEELS 


(FOR WET GRINDING) 


Cut faster, last longer due 


srs GP MODEL B943 | | stots ros 
sam MO) = MOTOR DRIVEN 


WORK HEAD 


No. 11 B & $ Tapered 
Spindle Standard 


Other Spindle — x 


Speed Pulleys 
Available Le 
Ws ¥ 


- | 


Equipment. No. 12 Metal-bonded quality products 
B & S or No. 5 Morse In standard and special sizes and shapes for: 
Available at OPERATIONS MATERIALS 


. Grindin Sintered carbides 

Slight Extra Cost. Electrolytic Grinding Sintered oxides 
Honing, Lapping Ferrite 
Slicing, Dicing Germanium, Silicon 
Drilling Glass, Quartz 4 
Reaming Marble, Granite 
Generating Ceramics, Porcelain 
Pencil edging Sapphire 
Chamfering, Beveling Boron carbide 
Grooving Cermets 


We specialize in 
NON-STANDARD requirements. 


‘ “ < 


Clip ad to your letterhead and send for Literature 


Send us your prints for quotation. 
K. O. Lee Company, Aberdeen, S. D. Write for Catalog DT-353 
Fish-Schurman Corp., 81 Portman Road, New Rochelle, N.Y. 
Use postpaid card. Circle No. 268 Use postpaid card. Circle No. 269 
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DIAMOND LAPPING WHEEL | F 

(adaptable to all type grinders) 
a BEY DIAMOND LAPPING | : 
M. J. Steffes, Vice-President of Super COMPOUNDS b 
Tool Co., cemented carbide tool manu- Diamond lapped cutting tools increase production, 9 
facturing division, Van Norman Indus- provide better finishes, cut cooler, last longer. The @ E 
. fastest, most economical way to diamond lap tools Hm P 
tries, Detroit, has been elected Execu- is with SPECTRUM diamond lapping wheel and . 

tive Vice-President. Since joining Super SPECTRUM diamond lapping compound. 
Spectrum Diamond Lapping Compounds are avail- E 
= ’ Tool 15 years ago, he has served the able in tubes, sticks, jars and cartridges to fit all guns. R 
M. J. Steffes company in several executive capacities. | Write, wire or call for details and our catalog. h 
| PENN SCIENTIFIC PRODUCTS CO. M 

—— Abington, Pa. TUrner 7-0375 
Use postpaid card. Circle No. 272 

New, Lightweight, Powerful — R 
FLEXIBLE TOOL SHAFT . 
a} 
Connects To Any Motor M 


Ydeas CAN HELP YOU MAKE 


MANY BIG SAVINGS | ; 


IN TIME, MATERIALS, 7 
PRODUCTION COSTS! 


Permanent magnets are as versatile 
as you wish to use them . . . literally | 
there are 1001 ways they can help 
you produce better products. 
Basically, Empire Alnico Magnets 
can hold, fasten, separate, pick-up 
or retrieve steel sheets or fabricated 
parts through practically every step 
of manufacturing. 
First cost is the last cost! No electric 
energy, wiring or maintenance is 
required. 


Stew flexible tool shafts increase precision, eliminate operator } 
fatigue on production grinding, polishing, sanding and other 
finishing operations in which the operator must hold the tool 
for long periods of time. Up to 3 HP can be transmitted through 
these new tool shafts, which consist of a core made of highest 
crade music wire rotating inside a rubber-covered casing. Each 
shaft furnished with ball bearing motor connection and high-speed 
ball bearing handpiece with removable wheel Arbor having 
¥2-20" threads. An angle head can be used in place of the hand- 
piece as shown in the photograph. 


Four Sizes of these shafts are available . . . models 38, 40, 50 and 
* 63, which come in 6-foot standard lengths. The largest shaft, mcdel 
63, will handle 3 HP at speeds up to 6900 RPM and has a maximum 
capacity for various accessories as follows: grinding wheel, 
8” x 1"; buffing wheel, 8 x 1”; sanding disc, 9°" diameter; 
sanding drum, 6” x 242"; wire brush, 8” x 2”; steel drills, 2" 
diameter. 


Find out how hundreds of manufacturers 
use Empire Magnets to save important 
time, materials and production costs or 
use them in their finishing products. 


111 E. Clinton St. 
Maumee, Ohio 

2908 S. LaCienega Blvd. 
Culver City, Cal. 


Write for Catalog 59 
STOW MANUFACTURING CO. 


310 Shear St. Binghamton, New York 


Use postpaid card. Circle No. 271 Use postpaid card. Circ'e No. 273 


Diamond Coated Band Saw Blades 


For cut-off of reinforced plastics, ceramics, carbides and 
glass. Ideal for wafering of large diameter Germanium and 
Silicon Solar Discs. 

NOW AVAILABLE — diamond saws especially 
designed for cut-off and machining 
of reinforced plastics. Precision 
cut-off wheels for semi-conductor 
production — made in 
Thicknesses down 
to .004” 


SAMPLE MARSHALL LABORATORIES, INC. 


MANUFACTURERS OF QUALITY DIAMOND TOOLS 


63 PARK AVENUE, LYNDHURST, N. J. WeEbster 3-0570 
Use postpaid card. Circle No. 285 


GRINDING and FINISHING Se 
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R. B. Parks has been appointed As- 
sistant Sales Manager for Industrial 
Rubber Products and Packings for Ray- 
bestos-Manhattan, Inc., Passaic, N. J. 
S. J. Synnott has been named General 
Marketing Manager of Industrial Rub- 
ber products. Newly appointed members 
of this new rubber product group are: 
H. J. Seeley, Marketing Manager for 
Poly-V Drives and Flat Transmission 
Belts, A. Arguedas, for Conveyor and 
Elevator Belts, and J. J. Connors, for 
Rubber Covered Rolls. G. E. Horvath 
has been made Marketing Manager of 
Mechanical Packings. 


Other sales organizational changes are 
R. E. Stiles replacing Parks as San Fran- 
cisco District Manager, and N. L. Rush 
appointed as Minneapolis District 
Manager. 


Schaffner Mfg. Co., Inc., of Pittsburgh, 
announces the opening of a Cleveland 
office under the supervision of Robert 
J. Pinchot, a factory representative. The 
new office will be located at 2614 Grove- 


wood, Parma, Cleveland 29, Ohio. R. J. Pinchot 


the FORM-ALL #2s:ssiss onsen 
the finest for 
geometric forms 


PATENTED 


* EXTRA LARGE RANGE 


* ONE MINUTE ANGULAR 
SETTINGS 


* STRAIGHT LINE 
DRESSING 


For Unlimited Contour Dressing 
on any Machine Write for “CONTOUR REX” Brochure 


FORM-ALL MFG. CO. 


LONG VALLEY. NEW JERSEY 


Use postpaid card. Circle No. 276 
September, 1959 


WHY WASTE TIME? 


Dress Profiles like these in a few minutes 
without Templates or Crusher Rolls with 
the Jeon Automatic Angle Tangent to 
Rodius Dresser. It's fully universal. 


Write for Price and Folder 


Representatives Wanted CONCAVE 
In Some Areas DRESSING TOOL 8 \.] L.) 
wSEON Manuracturinc Co. 


P. O. BOX 6750 WASHINGTON 20, D. C. 


Use postpaid card. Circle No. 274 


KAY & WARREN COMPANY 


Reclaimers of 
Industrial Diamonds and Diamond Powders 
33 Box Street Brooklyn 22, N.Y. 


Our reclaiming department salvages diamond 
powders from wheels, sludges, hones, saw blades, 
cotton wastes or any type of diamond bearing ma- 
terial. We will submit quotations on an analysis 
basis. a : 
Inquiries Invited! 
CLEVELAND, REP. 


GROF MFG. CO. 
850 EUCLID MAIN 1-155! 


Use postpaid card. Circle No. 275 


RAMPE 30 x 48 


cuts big-job finishing costs 


Real cost-saving is only part of the story with this newest, 
most productive Rampe machine. In 30 x 32 or 30 x 48 
sizes, with one to three compartments, it gives you brood 
usefulness, simple operation, and the rugged dependability 
recognized in all Rampe precision finishers. Variable speed 
drive 8 to 25 rpm, “No-Seam” vinyl-lined barrels, and a wide 
selection of control accessories give real flexibility. Find out 


how you can cut costs... 


write for details on Model 30x32 or 30x48 today. 


RAMPE MFG. CO. 


14915 WOODWORTH AVE., CLEVELAND 10, 


Use postpaid card. Circle No. 277 
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NEWS OF INDUSTRY continued 


Viking Tool & Steel Co. of 1039 Ni- 
agara St., Buffalo, N.Y., has been ap- 
pointed sales representative in Western 
New York State for products of the 


Taft-Peirce Manufacturing Co. of 
Woonsocket, R.I. 

Oakite Products, Inc., New York City, 
has made two transfers and two new 
appointments as follows: Ben P. Fortin 
has joined the staff in Los Angeles, and 
his previous post in Tyler, Tex., has 
been filled by Henry L. Jones. J. G. 
Hickey has been transferred from San 


THEY BUY THE “MIGHTY MIDGET LINE” TOOLS. 


Diamond $8.00 


Hardened shaft 
Diamond always perfectly centered. 
Easily set adjustable 180° stops. 

All surfaces ground true from hole. 
CAPACITY—1'"" convex to 4” concave. 


BUY the tools most LARGE COMPANIES 


USE to GRIND: RADIUS—ANGLES 


THEY ALL CAN AFFORD AND DO HAVE MORE EXPENSIVE TOOLS. BUT FOR ACCURACY, EASY SETTING 
THAT CUTS ERRORS, AND LOW COST THAT IS EASY ON THE BUDGET, (ONE PLANT HAS OVER FIFTY), 


RADIUS DRESSER $44.00 


ORDER DIRECT \ 
on our 10 day 


money back 
guarantee 


Chatter Resistant, Spring Loaded Spindle 


bearing adjustable for wear. 


Grinders—$49.00. Diamond $8.00 


10° Wheel size for DoALL and NORTON 


14", 20° & 24” in stock, low price. 


The “Mighty Midget’’ Line 


ANGLE DRESSER $49.00 


» Diamond $8.00 


‘ 


oot 


Ball Thrust Bearing. 


24 Precision Ground Surfaces. 
DIAMOND BLOCK Slides in Ground & 
Lapped Housing. 

Set Accurately with Protractor or Sine 
Bar to 1” of Arc. 

Largest Bearing Surfaces of any Angle 
Dresser. 


SPERMAN METAL SPECIALTIES e 2197 E. 2ist ST. e@ BROOKLYN 23, N. Y. 


Use postpaid card. Circle No. 278 


GUARANTEED 
PERFORMANCE 


BIG RAPIDS, MICH. : 


100 


TVPES | 
SOLID or INSERTED TOOTH Complete 
— Line of — 
CAPACITY 


Wheel Head —2H.P.— 1800 
Transmission — '/, H.P. — 1200 


Wheel Head Adjustable for Any Sow Tooth Angle 


HANCHETT MANUFACTURING COMPANY 
Main Plent 


West Coast 
PORTLAND 1, ORE. 


Use postpaid card. Circle No. 279 


METAL SAW SHARPENER | 
FOR HOT and COLD SAWS 


24” to 72" ond Lorger 


» HEAVY DUTY 
| POWERFULL — 

SMOOTH 
ACCURATE 


DEALER 
INQUIRIES = 
INVITED 


BEARINGS 
100% Anti-Friction 
Ball and Roller Types 


MOTORS 


AVAILABLE ANYWHERE 


Gane FOR PRICES WRITE 


Francisco to Sacramento, and Wayland 
E. White has been appointed to the Cor- 
pus Christi territory. 

Victor Del Greco, previously Fore- 
man for the J. T. Slocomb Co., South 
Glastonbury, Conn., is now Supt. of 
Micrometer Assembly Operations for 
the firm. 


David W. Dewey has been named 
Atkins Eastern Division Manager for 
Atkins Saw Division, Borg-Warner 
Corp., Indianapolis. He will supervise 
distributor sales in Md., Del., Pa., NJ., 
N.Y., Conn., Mass., R.I., N.H., Vt., and 


ay 


‘D. W. Dewey 


A. Vicek, Jr. 
Adolph Vicek, Jr., has been appointed 

Director of Manufacturing at The Mar- 

tin Co.’s Baltimore Division. He suc- 


General 
created 


ceeds Vernon R. Rawlings, 
Manager of Martin’s newly 


Activation Division. 


IMPREGNATED MOUNTED 


DIAMOND WHEELS 


(Resin and Al-Aloid Bond) 


Fer— 


INTERNAL © PROFILE 


©FORM GRINDING ON CARBIDES, 


CERAMICS OR HARD STEELS 


Also ideal for electro-assist and elec- 
trolytic grinding. A higher quality at 
lower cost. Over 3000 different shapes 
and sizes available. Diamond sizes from 
46-mesh to 6400-mesh, man made 

or natural diamonds at same cost. 


Use postpaid card. Circle No. 280 
GRINDING and FINISHING 
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DISTRICT MANAGERS 
GRINDING & FINISHING 


EASTERN DIVISION 


Dan E. Reardon, V.P. in charge 

c/e Hitchcock Publishing Co. 

55 West 42nd St., N.Y. 36, N.Y. 

Telephone: LAckawanna 4-4528 

Home Address: Box 1, South Glastonbury, Conn. 
Telephone: MEdford 3-7083 


New England 

John Pickering, Jr. 

c/o Hitchcock Publishing Co. 
Box 29, Andover, Mass. 
Telephone: GReenleaf 5-0499 


Eastern N.Y. and N.Y. City, Eastern Penna., 
N.J., Md., Dela., D. of C., Va. 

Ralph Payne 

c/o Hitchcock Publishing Ce. 

55 West 42nd St., N.Y. 36, N.Y. 

Telephone: LAckawanna 4-4528 


CENTRAL DIVISION 

Southern Half Cook County, lHl., Indiana 
Henry Smith, V.P. in charge 

c/o Hitchcock Publishing Co. 

Wheaton, III. 

Telephone: MOntrose 5-1000 


Toledo, Ohio 

James C. Stewart, V.P. 

c/e Hitchcock Publishing Co. 
Wheaton, III. 

Telephone: MOntrose 5-1000 
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William E. Jacobs 

c/o Hitchcock Publishing Co. 
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Detroit 21, Mich. 

Telephone: Dlamond 1-9525 


Illinois, Northern Cook County, Ill., ta., Mo., 
Wisc., Upper Mich., South Dakata 

Robert G. Bolinder 

c/o Hitchcock Publishing Co. 

Wheaton, III. 

Telephone: MOntrose 5-1000 


Western N.Y. State, Western Penna., 
Eastern Ohie 

Ralph E. Helfrick 

1507 Edgefield Road 

Cleveland 24, Ohio 

Telephone: HIllcrest 2-0189 


WESTERN DIVISION 

California, Arizona 

Keith H. Evans 

3723 Wilshire Blvd., Los Angeles 5, Cal. 
Telephone: DUnkirk 8-2981 and 

Room 225-515 Market St. Bldg. 


San Francisco 5, Cal. 
Telephone: YUkon 2-4280 


Oregen, Washington 

Lloyd Thorpe 

766 Dexter Horton Bldg., Seattle 4, Wash. 
Telephone: MAin 2-4363 
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‘Don’t Miss these Features 


GHAINVLINWG 
and FANMISGHING, 


CONTENTS FOR SEPTEMBER 1959 


30 What You Should Know About Wheel Manufacturing 
This is a users’ guide to the story behind the know-how of vitrified 
wheel manufacturing. Wheel markings, materials and composition. 
First of a two-part series, 


39 Vee Grove Ground To Within 50 Millionths 
Precision rotary table provides accuracy to grind and inspect 
16 inch diameter vee grove. 


41 What's the Current Status of Zirconium Type 
Abrasives? 
Up-to-date information on the development and the outlook for 
fused zirconia and zirconia-titania abrasives. 


46 Gage Blocks: Industry’s Links to Precision 
Part II of the series, The How and Why of Gaging. The selection, 
use and care of gage blocks. 


51 The Know-How of Abrasive Cutting-Off 
The use of thin abrasive wheels for parting metals and plastics 
is a growing field. A discussion of the advantages and limitations 
of abrasives for these applications. 


64 Coated Abrasives Slash NCR Finishing Costs 
How National Cash Register reduced polishing operations on 
cabinets from twelve to two, cut overall polishing costs 30%. 


The Honing Process 

The scope of modern honing includes stock removal as well as the tradi- 
tional finishing, external as well as internal operations. First of a three 
part coverage in depth on this fast-growing sector of the abrasive field. 


What You Should Know About Wheel Manufacturing 
Mixing, molding, drying, firing, finishing and inspection. Each one of 
these is a vital part of the vitrified wheel manufacturing cycle. Second 
of the two part series. 


The How and Why of Gaging—Part Ill, 

Dial Indicators and Air Gages 

Today’s production requires precision far beyond the range of unaided 
human senses. The advantages and limitations of mechanical amplifiers 
and air gages for in-process, post-process and job-shop applications. 


Applying the Safety Code to Portable Grinding 


Amplifies and elaborates on certain provisions of the safety code as 
they apply to the use of portable tools. 
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A Division of INFILCO Inc., hoomers_ 
in liquid treating equipment, 
GALE SEPARATOR Co. OFFERS you 


INFORMATION ABOUT 
Cleaning & Filtration of 
Coolants, Cutting Oils — 
—& Industrial Liquids. — 


Separation of Free 


GALE SEPARATOR Co. 
A Division of INFILCO Inc. 
P.0. Box 5033 — Tucson, Arizona 


Please furnish information and 
answers to the following problems. 


O Removal of Ferrous solids from grinding 
and metalworking coolant liquids. 
Removal of Non-Ferrous solids such as 

© aluminum, brass, alloys and non-metallic 
abrasive solids. 

Superfine Filtering of coolants and cut- 

O ting oils for production of low micro-inch 
finishes. For both ferrous and non-ferrous 
metalworking. 


i O Separation and Recovery of Free Oils 


from wastes preceding disposal. 


NAME... eee TITLE 
COMPANY... 
ADDRESS......... am 
STATE 
_& ae ae «Ss 
IMPINJO Filter a Seen 


GD oe 


TUCSON . ARIZONA 


Use postpaid card. Circle No. 281 
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Beware of Managerial Rigor Mortis 


Joe Doakes was a fireball. He read and studied everything about 
his job and the next job above his. Because he coupled his reading 
with imagination and applied himself, he rose steadily in the world 
of business. He was honest, industrious, intelligent and creative, so 
much so, that now he is a major executive and qualifies as a Manager. 
And having arrived, as the saying goes, he’s now stopped growing. 


To many people who have struggled up the ladder, the position 
of manager (or similar executive capacity) is the pinnacle of achieve- 
ment. No further exertion is necessary. All reading and studying 
stops. Creativity is left to the assistants. Important projects are 
delegated. Discussions with other Managers on such Weighty Matters 
as, The Effect of Discriminatory Taxation of Migratory Bird Trappers 
on the Delicate Balance of World Power occupies his time at the 
club and at luncheon meetings. This is the right of a Manager (so 
he thinks), to be so occupied with Weighty Matters. Foreign com- 
petitors may chop his trading area to pieces but this has little effect 
on him, the next Weighty Matter to take up at the luncheon meeting 
will be Government's Role to Curb Foreign Competition! 


We wish this were all a great silliness, but unfortunately, it’s 
not. Too many capable men stop growing when they attain managerial 
status. They do not realize that all they have done is reached a 
plateau, a temporary stopping place. The climb hasn’t really begun. 
Suddenly the manager is not responsible to himself alone, he is 
responsible to: employees, the success of vital projects, the public, 
an assorted group of nice people affectionately known as customers 
and a breed of sub-morons dismissed as competitors. 


The growth of a company is not dependent on helpers and assistants 
who merely keep things moving, but on the manager in whom is 
vested the responsibility for growth. The position of Manager is not 
an end in itself. It is the beginning of increased duty. The need is “ eae ER 
for more reading, not less; shorter lunch hours, not longer; less eect” : 
activity at the club but more at the office; less reading of reports of tig ” ey, 
and more direction. The managerial position carries with it the a : 


challenge of maximum creativity. Teta ck 


We live in an age of movement. Nothing is static. Nothing stands 
still for more than a second. What is new today is old tomorrow. A 
management consultant told me recently that 90° of the jobs he 
is called upon to undertake suffer from Managerial Rigor Mortis, 
managers are resting from the climb. He is blunt in pointing out 
that if managers had been as active in their executive positions as 
they were in arriving there, his services would not be needed. 


It is not politic to discuss the Managerial Class; still, if it is in 
order to criticize labor, politicians, foreign competition, crab grass 
and the Japanese beetle, it is to be hoped that a small naive 
questioning voice in the wilderness will not be amiss. 


Vice President & Editorial Director 
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and just look atall 
these features: 


®@ Powered vertical movement of 
wheel head* 


@ Instantly variable hydraulic 
table speed 

@ Greased-for-life precision 
ball bearing spindle with two 
speeds for long wheel life 


@ Head carried on protected 
pre-loaded ball bearing ways 


® Equipped with Vickers vane 
type pump and our own con- 
trol valve for infinite longi- 
tudinal table speeds from 5” 
to 120’ per minute 


® Variable speeds hydraulic 
cross feed and continuous 
cross feed 

® Rugged, one-piece casting 
column and base for perma- 
nent rigid alignment 

® Ultimate in accuracy with 
micro inch finish at produc- 
tion speeds 


* Automatic downfeed available as 
optional feature 


For full details, just 
send a note on your 
letterhead. 


GALLMEYER & LIVINGSTON CO. 
416 Straight Ave., $.W., Grand Rapids, Mich. 


Use postpaid card. Circle No. 282 
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disc 


ae. 


Discover how YOU can profit 
by using Mackiin discs. Write 
for bulletin 06-69. 


For fast, accurote production you can 


Macklin discs are availabie 


depend on Macklin abrasive discs. Nut-inserted, 
in a complete range of sizes, 


bolt inserted, or plate mounted, each is custom built types, and multiple gradings. 


to your exact job requirements for standard disc 


grinding or vertical surface grinding. eo iee ZK ° 


So) 
ACKL:N 
/company 


j 


ond longer wheel life. See for yourself how Macklin Ce 

i ‘ / DEPT. 63 JACKSON, MICHIGAN 
lises cut free and clean; mount secure and flot 4 ° 
CYLINDRICAL GRINDING WHEELS «+ CENTERLESS GRINDING WHEELS 
* TOOL ROOM WHEELS « WIREBOUND CYLINDER WHEELS + 
FOUNDRY WHEELS + SEGMENTED WHEELS + CUT OFF WHEELS 


Exactly motched, and uniform throughout, Macklin 3 


discs require less dressing, give greater stock removol ’ 


-onsult your Macklin Sales Engineer or your nearest 


Macklin distributor. You'll find it’s a money saving move! 


Use postpoid card. Circle No. 202 
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MANHATTAN PORTABLE WHEELS 
REMOVE MORE METAL AT LOWER COST 


Fast cutting action plus long wheel 
life add up to more output per man 
hour ... lower production costs with 
Manhattan Portable Wheels. Every 
specification of the wheel you use— 
type of abrasive, grain size, hardness, 
structure and bond—is determined 
only after a careful analysis of your 
grinding problems. . 
metal you want to remove, and the 
finish you require. 


Workers prefer Manhattan Portable 
Wheels because they get more pieces 
done. Management prefers them 


. the amount of 


because they assure faster, more uni- 
form quality production ...and they 
last longer. 


Flared cup, depressed center, cone, 
plug and mounted point, or straight— 
there’s a Manhattan Portable Wheel 
engineered for your job requirements. 
Ask about the new Safety-Back Flared 
Cup Wheel. Let a Manhattan repre- 
sentative show you how to remove 
more metal, faster... get ““More Use 
Per Dollar” . . . with Manhattan Port- 
able Wheels and other types of high 
speed, heavy duty abrasive wheels. 


WRITE TO THE ABRASIVE WHEEL DEPARTMENT 


MANHATTAN RUBBER DIVISION — PASSAIC, NEW JERSEY 
RAYBESTOS-MANHATTAN, 


Belts * Hose * Roll Covering * Tank Linings * Industrial Rubber Specialties * Abrasive and Diamond Wheels * Brake Block: 
end Linings * Clutch Facings * Asbestos Textiles * Mechanical Packings * Engineered Plastics * Sintered Metal Products * 
Industrial Adhesives * Laundry Pads and Covers * Bowling Balls 


Use postpaid card. Circle No. 203 


CUSTOM-MADE 
“FOR 


INC. 
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